Table A.43 Withdrawal-Lack of Arthritis Efficacy (Protocols 022, 023)

Text Table 40. Reasons for Study Termination (All Randomized Patients: 12-
Week Pivotal Studies 022 and 023 and 12-Week Pooled Pivotal

Studies)
Number of Rheumatoid Arthritis Patients by Treatment Group
Celecoxib Naproxen
Study Placebo | 100 mg BID | 200 mg BID | 400 mg BID | 500 mg BiD
Study 022 (n=231) (n=240) {(n=235) (n=218)" -(n=225)
Totat Completed 101 (44%) 154 (64%) | 158 (67%) 137 (63%) 138 (61%)
Totat Withdrawn 130 (56%) 86 (36%) | 77 (33%) 81 (37%) 87 (39%)
Lost to Follow-up 3 (1%) 1 (<1%) 3 (1%) 1{<1%) 1 (<1%)
Pre-Existing Violation 2 (<1%) 1 (<1%) 3 (1%) 2 (<1%) 0 (0%)
Protoco! Non-Compliance 10 (4%) 4 (2% 4 (2%) 7 (3%) 9 (4%)
Treatment Failure 104 (45%) 67 (28%) 50 (21%) 59 (27%) 65 (29%)
Adverse Event 11 (5%) 13 (5%) 17 (7%) 12 (6%) 12 (5%)
Study 023 (n=221) (n=228) (n=219)" (n=217) (n=218)
Total Completed 78(35%) | 117(51%) | 124 (57%) | 126 (58%) | 133(61%)
Total Withdrawn 143 (65%) | 111 (49%) 95 (43%) | 91 (42%) 85(39%)
Lost to Follow-up 0 (0%) 0 (0%) 0 (0%) 2 (<1%} 0 {0%)
Pre-Existing Violation 2(<1%)} 2 (<1%) 3 (1%) 2 (<1%) 0 (0%)

" Protocol Non-Compliance 4 (2%, 5 {2% 2 (<1%) 2 (<1%) 0 (0%)
Treatment Failure 125 (57%) 92 (40%) 74 (34%) 69 (32%) 69(32%)
Adverse Event 12 (5%) 12 (5%) 16 (7%) 16 (7%) 16 (7%)

Pooled ® {n=452) (n=468) (n=454)" (n=435)" {n=443)

Total Completed 179 (40%) | 271(58%) | 282 (62%) | 263 (60%) 271 (61%)

Total Withdrawn 273 (60%) 197 (42%) | 172 (38%) 172 (40%) 172 (39%)
Lost to Follow-up 3 (<1%) 1 {<1%) 3 (<1%) 3 (<1%) 1 {<1%)
Pre-Existing Violation 4 (<1%) 3 (<1%) 6 (1%) 4 (<1%) 0 (0%)
Protocol Non-Compliance 14 (3%} 9 (2% 6 (1%) 9 (2%) 9 (2%)
Treatment Failure 229 (51%) 159(34%) 124 (27%) 128 (29%) 134 (30%)
Adverse Event 23 (5%) 25 (5%) 33 (7%) 28 (6%) 28 (6%)

Derived from Individual Study Reports

a) Total number of patients includes two patients (one in the celecoxib 200 mg BID group [Study 023) and
one in the celecoxib 400 mg BID group [Study 022]) who were randomized but did not receive study
medication and are not included in the {TT Cohort.

b) Pooled represents data from combined pivotal Studies 022 and 023,




Table A.44 Time to Withdrawal - Lack of Arthritis Efficacy (023)
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Table A.45 Summary of Dosage change-OA /RA (protocol 024)
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Figure A.1 Patient’s Global Assessment-OA/RA (protocol 024)

Figure 7. Patient’s Global Assessment of Arthritic Condition: OA Patients
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Management of Pain Indication for Celecoxib — A Brief Medical Review Summary

For the “general purpose” management of acute pain the usual requirement is (replicated)
evidence of efficacy in at least two different type of pain models. One of which should
be a model using multiple doses over several days in patients requiring short-term
therapy.

During the development program of celecoxib, six studies were conducted to support the
management of pain indication. Four single dose studies in the dental pain model (025,
027, 070, 005) and two multiple dose studies in the post orthopedic/general surgery
model (028, 029,).

Of the four dental pain studies, three are considered to be pivotal (study 005 had a single
blind design). In these studies, celecoxib at doses of 100 mg SD (Studies 027 and 070),
200 mg SD (Studies 025, 027 and 070), and 400 mg SD (Study 070) showed statistically
significantly greater improvement in pain compared to placebo beginning at 1 hour
postdose and continuing through nearly 8 hours postdose for the time specific efficacy
measures. Time to Rescue Medication was statistically significant longer compared to
placebo with celecoxib doses of 50 mg, 100 mg, 200 mg and 400 mg. Shorter Time to
Perceptible Pain Relief compared to placebo was statistically significant for only the 200
mg dose (Studies 025 and 027). It is important to note that the NSAID comparators
(ibuprofen 400mg and naproxen sodium 550mg) demonstrated a more rapid onset of
analgesia and a statistically significantly greater peak response than celecoxib at all doses
studied (25 mg, 50 mg , 100 mg, 200 mg, and 400 mg).

In the two multiple dose post general/orthopeclic surgical pain studies interim analyses
(not included in the protocol) were conducted. The reason given was that: “the
enrollment had been slower than expected and the dropout rate had been higher than
expected, raising concerns that the model was not behaving as anticipated”. Study 029
(post general surgery) was terminated because neither celecoxib nor the comparator
(Darvocet-N) separated statistically from placebo. In the multiple dose post-orthopedic
surgery trial (028) the only statistically significant differences favoring celecoxib over the
placebo were at a dose of 200 mg for the pain relief plus pain intensity difference (PRID )
measurement, at 6, 7, and 9 hours. Therefore, no substantial evidence has been
demonstrated in the multiple dose post general/orthopedic surgical pain studies to support
the management of pain indication.

Conclusions

A key issue here is whether a new molecular entity can gain a management of pain
indication based only on evidence from single dose studies in one type of pain model.
Although the results of the osteoarthritis studies lend some general support to idea that
celecoxib can have an analgesic effect, the evidence of its utility for acute analgesic is
weak; it “won” in three pivotal, single dose dental pain studies, but it appeared to be less
effective than ibuprofen or naproxen sodium; and celecoxib failed in showing statistically



significant efficacy in the treatment of pain in two multiple dose, 3-5 day post operative
trials.

Recommendations

1. This drug is recommended not approval for the treatment of pain at this time.

2. If additional multiple dose, 3-5 day studies show a statistically significant efficacy in
the treatment of acute pain, the results of the currently submitted studies might serve
as a supportive evidence.

3. If and when this drug is approved for the treatment of pain it is recommended that the
labeling will reflect its performance relative to other NSAID’s.

APPEARS THIS WAY
ON ORIGINAL
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RESUME:

Six clinical trials have been conducted to support the management of pain indication.
Four single dose, post third molar extraction studies, three of them are considered to be

pivotal.

Two multiple dose, 3-5 day, post general and orthopedic surgery studies, one of them is

considered to be pivotal.
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INTRODUCTION:

Currently, the class of agents most commonly used for anti-inflammatory and analgesic
conditions is the nonsteroidal anti-inflammatory drugs (NSAIDs). Although the -
mechanism by which NSAIDs achieve their effect is not completely understood, they are
known to inhibit the activity of the enzyme cyclooxygenase (COX), which mediates
conversion of arachidonic acid to the prostaglandins that serve as key components of
inflammatory processes. However, prostaglandins are also needed to maintain normal
gastrointestinal and platelet function, as well as renal function under physiologically
stressed conditions. Thus, the anti-inflammatory and analgesic benefits of NSAID
therapy are tempered by an increased risk of gastrointestinal ulceration and ulcer
complications (such as bleeding, perforation, and gastric outlet obstruction), hemorrhagic
diathesis, and nephrotoxicity. Recently, two distinct isoforms of COX were identified
and designated COX-1 and COX-2. COX-1 is constitutively expressed in most tissues
throughout the body, including the gastrointestinal tract, kidney, and platelets. COX-2, a
cytokine-inducible enzyme, is normally found in very low amounts in healthy tissue
(except the brain and kidney) but is prominently expressed in inflamed tissues. It is
particularly noteworthy that COX-2 is not expressed in platelets or the gut. Studies of
recombinant enzymes in vitro and in cell lines have demonstrated that as a class, NSAIDs
nonselectively inhibit the activity of both COX-1 and COX-2 (figure).

Figure: Roles of COX-1 and COX-2 in Physiologic and Pathophysiologic
Functions.

Arachidonic Acid

Glucocorticoids

COX- 1 COX- 2

(Constitutive) (Inducible)

NSAIDs
Stomach Inflammatory Sites
Intestine * Macrophages
Kidney * Synoviocytes
Platelet * Endothelial cells
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These findings gave rise to the hypothesis that the gastrointestinal, platelet, and renal
toxieity of NSAIDs results from inhibition of COX-1, while their therapeutic benefit is a
function of inhibition of COX-2. Evidence supporting this hypothesis has been provided
by studies showing that: O
¢ COX-2 expression is up-regulated by inflammatory mediators such as cytokines
and bacterial endotoxin;
¢ up-regulation of COX-2 expression is blocked by anti-inflammatory -
glucocorticoids, which do not alter COX-1 expression; and
¢ in animals, selective inhibition of COX-2 is anti-inflammatory and analgesic,
but cause less gastroduodenal toxicity.
In contrast, NSAIDs, which nonselectively inhibit both COX-1 and COX-2, cause
pronounced gastrointestinal toxicity and interfere with platelet function at therapeutic
doses.

Celecoxib is a novel compound that selectively inhibits cyclooxygenase 2 and is being
developed as an oral anti-inflammatory and analgesic agent seeking the indications of:
the treatment of the signs and symptoms of osteoarthritis (OA) and rheumatoid arthritis
(RA), and for the management of pain.

o ‘ APPEARS THIS WAY
ON ORIGINAL
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INTEGRATED SUMMARY OF MEDICAL REVIEW

Summary of Clinical Studies Conducted in Patients with Postsurgical Pain

Six studies were conducted in patients with postsurgical pain, four in the dental pain
model (025, 027, 070, 005) and two in the post orthopedic/general surgery model (028,
029,). Four of these studies are considered to be pivotal. However, only three of these
studies (025, 027, and 070, all dental pain studies) provide substantial evidence of
efficacy.

Studies 028 and 029 were multiple dose post general/orthopedic surgical pain studies.
During the course of these trials, interim analyses (not included in the protocol) were
conducted by an independent Data Monitoring Committee (DMC). The reason given was
that: “the enrollment had been slower than expected and the dropout rate had been higher
than expected, raising concerns that the model was not behaving as anticipated”. The
DMC recommended that Study 028 be continued. They recommended that Study 029 be
terminated because the active comparator (Darvocet-N) did not separate statistically from
placebo; placebo response was unexpectedly high. Study 029 was terminated, at which
time approximately 70% of the patients had been enrolled. Therefore the study results
are not discussed in detail in this summary. However, the data is presented in the
individual study review.

A seventh study (Study 080) enrolled only one patient when a decision was made to
discontinue the study. The reason given was that the comparator selected (naproxen) was

not considered to be suitable for that pain model, and is not included in the ISE.

A summary of these studies is provided in tables 1 and 2.

APPEARS THIS WAY
ON ORIGINAL
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Summary of Clinical Studies Conducted in Patients with Postsurgical Pain:

Table 1: Post Oral Surgery - Single Dose

Protocol No.
Report No.
Short Title

Study Design

Treatment Regimen(s)

Results
(Efficacy)

P:  N49-96-02-025
R: N49-97-16-025

Dose-ranging Analgesic
Efficacy in Postsurgical Dental
Pain

Randomized, Double-
Blind, Placebo-
Controlled, Active

Celecoxib 25 mg (N=50), 50 mg (N=50), or

200 mg (N=50)

Ibuprofen 400 mg (N=50)

Controlled, Paraliel Piacebo (N=50)
Group (single dose)
> 2 third molars Total N=250

Celecox.> Placebo
Ibuprofen > Celecox.

P:  N49-97-02-027
R: N49-97-06-027

Analgesic Efficacy in
Postsurgical Dental Pain

Randomized, Double-
Blind, Placebo-
Controlled, Active
Controlled, Parallel
Group (single dose)
> 2 third molars

Celecoxib 100 mg (N=55) or 200 mg (N=56)
Naproxen Sodium 550 mg(N=54)
Placebo (N=55)

Total N=220

Celecox.> Placebo
Naproxen > Celecox.

P: N49-97-02-070
R: N49-97-06-070

- Dose-response and Analgesic
Efficacy in Postsurgical Dentat
Pain

Randomized, Double-
Blind, Placebo-
Controlled, Active
Controlled, Parallel
Group (single dose)
> 1 third molars

Celecoxib 50 mg (N=35), 100 mg (N=50),
200 mg (N=50), or 400 mg (N=35)
Naproxen Sodium 550 mg (N=35)

Placebo (N=50)

Total N=225

Celecox.> Placebo
Naproxen > Celecox.

P:  N49-95-02-005
R: N49-97-16-005

Analgesic Efficacy in
Postsurgical Dental Pain

Randomized, Single-
Blind, Placebo-
Controlled, Active
Controfled, Parallel
Group (single dose)
> 1 third molars

Celecoxib 100 mg (N=50) or 400 mg (N=50)
Aspirin 650 mg (N=50)
Placebo (N=50)

Total N=200

Celecox.> Placebo
Aspirin = Celecox.

Table 2: Post General and Orthopedic Surgery

Controlled, Active
Controlled, Paralle!

Protocol No. Study Design Treatment Results
Report No. (Duration of Regimen(s) (Efficacy)
Short Title Treatment)

P: N49-96-02-028 Randomized, Double- Celecoxib 100 mg No superiority of
R: N49-98-06-028 Blind, Placebo- PRN up to BID or neither drug over

200 mg PRN up to BID
Darvocet-N® 100 mg

placebo

Multiple-dose Analgesic Efficacy
after General (but not
Orthopedic) Surgery

Controlled, Paralle!
Group (5 days)

Multiple-dose Analgesic Efficacy | Group (5 days) PRN up to QID Interim analysis
after Orthopedic Surgery Placebo performed
P: N49-96-02-029 Randomized, Double- Celecoxib 100 mg
R: N49-98-06-029 Blind, Placebo- PRN up to BID or
Controlled, Active 200 mg PRN up to BID N/A

Darvocet-N® 100 mg
PRN up to QID or
Placebo

Terminated after
interim analysis

P: N49-97-02-080*
R: N48-98-06-080

Multiple-dose Analgesic Efficacy
after Orthopedic Surgery

Randomized, Double-
Blind, Placebo-
Controlied, Active-
Controlled, Parallel
Group (5 days)

Celecoxib 200 mg
PRN up to BID
Naproxen 500 PRN
up to BID or Placebo

N/A
Stoped after
enroiment of the
first patient

* Only one patient (naproxen 500 mg BID PRN group) was enrolled before this study was terminated.

in this ISE.

NDA 20,998 — Celecoxib
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Studies Population and Design

Study Population and Design - Post-Oral Surgery
(Studies # 025, 027 and 070)

In order to be entered into the post-oral surgery pain studies, patients had to have
undergone surgical extraction of one or more impacted third molar(s) requiring bone
removal, one of which must have been mandibular, and been experiencing moderate to
severe postsurgical pain, and rated their Baseline pain intensity >50 mm on a Visual
Analog Scale (VAS) of 100 mm.

Studies 025, 027 and 070 were double blind, randomized, placebo-controlled, single-dose
studies that contained an active control. These studies were comprised of a Pretreatment
Visit, Surgical Procedure, a Baseline Visit, a 24-hour Treatment Period, and a
Posttreatment Period. In these studies, the Pretreatment Visit occurred within 14 days
prior to the administration of study medication. Each patient provided a medical history,
underwent a limited physical examination, and had clinical laboratory tests performed.

At the Surgical Procedure, the molar(s) was extracted and a surgical trauma rating was
made by the oral surgeon. At the Baseline assessment, only patients experiencing
moderate to severe pain within six hours of the completion of surgery were enrolled into
the study.

The Treatment Period was the 24-hour period immediately following the administration
of a single dose of study medication. Patients remained in the research unit for the
24-hour Treatment Period and underwent the scheduled pain assessments at 0.25, 0.50,
0.75,1,1.5,2,3,4,5,6,7,8,9, 10, 11, 12 and 24 hours postdose. Assessments included
Pain Intensity (Categorical Scale), Pain Relief, Pain at Least Half Gone, Pain Intensity
(VAS), Patient’s Global Evaluation, and patients were provided two stopwatches with
which to separately record Time to Perceptible and Meaningful Pain Relief. The use of
potentially confounding medications in the postsurgical period was restricted as specified
in the protocol. Patients were allowed to take rescue medication at any time in the study,
if needed. Prior to taking the rescue medication the patients completed a final pain
assessment and were then dropped from the study. For those patients who did not take
rescue medication, the final pain assessments and end-of-study safety assessments were
performed in the Posttreatment Period.

The design of Study 005 differed from Studies 025, 027, and 070 in that it was single
blind, the study duration was 8 hours and stopwatches were not used. This study was not
considered to be pivotal.

tudy Population and Design - Post-Orthopedic and General Surge tudies
(Studies # 028 & 029)

In order to be entered into either a post-orthopedic or post-general surgery study, patients
had to have undergone an orthopedic procedure requiring open manipulation of bone with
periosteal elevation (Study # 028) or a general surgical procedure (Study # 029) that was

NDA 20,998 — Celecoxib 8
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expected to require administration of analgesics for management of pain for 3-5 days.

. Patients were to have received administration of the first dose of study medication within
54 hours after the end of anesthesia. The Baseline pain intensity (Categorical) must have
been moderate to severe. Studies 028 and 029 were double-blind, randomized, placebo-
controlled, multiple dose studies which contained an active control. Patients were
allowed to receive analgesic medications such as Patient Controlled Analgesia (PCA) in
the postsurgical period prior to first dose of study medication. If they were administered
PCA during the postsurgical period, they must have tolerated and received pain relief
from an oral analgesic medication prior to receiving study medication.

The post-general and orthopedic surgery studies were comprised of a Pretreatment Period
which included the Screening Visit, Surgery, and the Baseline assessment. The
Screening Visit occurred up to 14 days prior to surgery. Each patient gave a medical
history, underwent a physical examination, and had clinical laboratory tests performed.

The Baseline assessment occurred within 54 hours after the end of anesthesia. The
clinical laboratory tests performed at Screening were repeated. Immediately prior to
study drug administration, each patient was asked to record the severity of his or her
starting pain and only patients indicating moderate or severe pain were enrolled in the
study.

The Treatment Period was defined as up to a five-day period after the first dose of study
medication. Day 1 was defined as the 24-hour period beginning with the date and time of
the first dose of study medication. Patients received the second dose of study medication
not less than four hours after the first dose of study medication. Subsequent doses of
study medication were administered as needed, no closer than two hours apart, and could
not exceed four doses in 24 hours. In the celecoxib groups, only the first two doses were
active, doses 3 and 4 were matching placebo. In contrast, all four doses of Darvocet-N
50 (2 tablets) were active. Patients received study medication and remained in the study
for up to a maximum of 5 days. Patients underwent the following assessments at 0.25,
0.50,0.75,1,2,3,4,5,6,7,8,9, 10, 11, 12, 18, and 24 hours postdose: Pain Intensity
(Categorical Scale), Pain Relief, Pain at Least Half Gone, Pain Intensity (VAS), and were
provided with a stopwatch to record Meaningful Pain Relief. In addition, the APS Pain
Measure was completed by each patient every 24 hours after the first dose of study
medication.

Final pain assessments were performed at the last hourly observation; just prior to rescue
analgesia or just prior to hospital discharge.

NDA 20,998 — Celecoxib 9
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Patient Di ition acteristics in Postsurgical Patients

A total of 1347 patients with postsurgical pain were enrolled into clinical studies with
celecoxib. In the four post-oral surgery studies (Studies 025, 027, 070, 005), patients
were randomized to receive one of nine treatments: celecoxib 25 mg single-dose (SD),
celecoxib 50 mg SD, celecoxib 100 mg SD, celecoxib 200 mg SD, celecoxib 400 mg SD,
naproxen sodium 550 mg SD, ibuprofen 400 mg SD, ASA 650 mg SD, or placebo (table
3).

Table 3: Number of Patients Listed by Study and Treatment Group — Dental Pain
Studies (ITT Cohort: Studies 025, 027, 070, 005)

Number of Postsurgical Patients by Treatment Group
Celecoxib Naproxen
Sodium Ibuprofen | Aspirin
Study 25mg 50 mg 100mg | 200mg | 400 mg 550 mg 400 mg 650 mg
Number Placebo SD SD SD SD SD SD SD SD Total
025 50 50 50 - 50 - - 50 — 250
027 55 -~ - 55 56 — 54 - - 220
070 50 — 35 50 50 35 35 - — 255
005 50 — - 50 -- 50 - — 50 200
Total # of
Patients 205 50 85 155 156 85 89 50 50 925

In the post-general and post-orthopedic surgery studies (Studies 028, 029), patients were

randomized to receive one of four treatments: celecoxib 100 mg BID PRN, celecoxib
200 mg BID PRN, Darvocet-N 100 mg QID PRN or placebo (table 4).

Table 4: Number of Patients Listed by Study and Treatment Group
(ITT Cohort: Studies 028, 029)

Study Celecoxib Darvocet-N

Number Placebo | 100 mg BID PRN | 200 mg BID PRN | 100 mg QID PRN Total
028 60 68 62 65 255
029 40 45 42 40 167
Total # Patients 100 113 104 105 422

Of the 925 randomized patients from the post-oral surgery studies, 225 (24%) completed
the study and did not require additional analgesic medications during the study. Table 5

presents a summary of all patients, by treatment group, who completed each study. The

reasons for study termination, grouped by treatment, for all randomized patients are also
summarized in this table.

NDA 20,998 — Celecoxib 10
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Table 5: Reasons for Study Termination (ITT Cohort: Studies 025, 027, 070, 005)

Number of Postsurgical (Dental) Patients by Treatment Group

Celecoxib Naproxen
Sodium Ibuprofen
25mg 50 mg 100 mg 200 mg 400 mg 550 mg 400 mg
Study Placebo 8D SD SD SD SD SD SD
Study 025
Total Completed a 4 (8%) 4 (8%)| 7 (14%) — 13 (26%) — -— 8 (16%)
Total Withdrawn 46 (92%) | 46 (92%) | 43 (86%) — 37 (74%) - — 42 (84%)
Treatment Failure/
Rescue Medication | 46 (92%) | 46 (92%) | 43 (86%) — 37 (74%) — - 42 (84%)
Adverse Event 0 (0%) 0 (0%)| 0 (0%) — 0 (0%) -— — 0 (0%)
Study 027
Total Compieted a 9 (16%) - — 17 (31%) | 27 (48%) — 28 (52%)
Total Withdrawn 46 (84%) — - 38 (69%) | 29 (52%) - 26 -
(48%)°
Treatment Failure/
Rescue Medication | 46 (84%) -— - 38 (69%) | 29 (52%) - 25 (46%) --
Adverse Event 0 (0%) -— — 0 (0%) 0 (0%) - 0 (0%) ---
Study 070
Total Completed a 2 (4%) -— 3 (9%) 10 (20%) 12 (24%) 13 (37%) | 9 (26%) -
Total Withdrawn 48 (96%) - 32 (91%) | 40 (80%) | 38(76%) |22 (63%) | 26 (74%) -
Treatment Failure/
Rescue Medication | 48 (96%) — 31 (89%) | 40 (80%) | 38 (76%) |22 (63%) | 26 (74%) —
Adverse Event 0 (0%) —_ 1 (3%)| 0 (0%) 0 (0%) 0 (0%) 0 (0%) —
Aspirin
650 mg SD
Study 005 (N=50) —_ - (N=50) — (N=50) (N=50)
Total Completed® 3 (6%) — — 20 (40%) — 22 (44%) 14 (28%)
Total Withdrawn 47 (94%) —_ — 30 (60%) — 28 (56%) 36 (72%)
Lost to Follow-up 2 (4%) — - — — 1 2%) 1 (2%)
Treatment Failure/
Rescue Medication | 45 (90%) — — 30 (60%) - 27 (54%) 35 (70%)
Adverse Event 0 (0%) - — 0 (0%) — 0 (0%) 0 (0%)

Derived from Individual Study Reports
a) Completed patient was defined as having completed evaluations through 8 hours (Study 005) or 24
hours (Studies 025, 027 and 070) without taking rescue medication.
b) One patient was discharged before the 24 hour assessment.

Table 6 presents a summary of the 422 randomized patients from the post-general and
post-orthopedic surgery studies by treatment group and by completion status. The high
withdrawal rates were partially related to limited length of hospital stay mandated by
managed care practice.

NDA 20,998 — Celecoxib
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Table 6: Reasons for Study Termination (ITT Cohort: Studies 028, and 029)

Number of Postsurgical Patients by Treatment Group
Celecoxib s Darvocet-N
Study Placebo 100 mg BID PRN 200 mg BID PRN 100 mg-QIb PRN
Study 028 (N=60) (N=68) (N=62) (N=65)
Total Completed * 1 (2%) 1 (1%) 0 (0%) 1(2%)
Total Withdrawn 59 (98%) 67 (99%) 62 (100%) 64 (98%)
Pre-Existing Violation 2 (3%) 3 (4%) 0 (0%) 0 (0%)
Protocol Noncompliance 3 (5%) 16 (24%) 10 (16%) 19 (29%)
Treatment Failure/
Rescue Medication 51 (85%) 47 (69%) 43 (69%) 44 (68%)
Adverse Event 3 (5%) 1(1%) 9 (15%) 1(2%)
Study 029 (N=40) (N=45) (N=42) (N=40)
Total Completed * 1 (3%) 1 (2%) 0 (0%) 0 (0%)
Total Withdrawn 39 (98%) 44 (98%) 42 (100%) 40 (100%)
Pre-Existing Violation 2 (5%) 0 (0%) 2 (5%) 0 (0%)
Protocol Noncompliance 5 (13%) 13 (29%) 9 (21%) 13 (33%)
Treatment Failure/
Rescue Medication 27 (68%) 29 (64%) 28 (67%) 22 (55%)
Adverse Event 5 (13%) 2 (4%) 3 (7%) 5 (13%)

Derived from Individual Study Reports
a) Completed patient was defined as having completed evaluations through 5 days
without taking rescue medication.

Table 7 shows a descriptive summary of the pooled Baseline demographic characteristics

for all patients enrolled in the three pivotal 24-hour post-oral surgery studies (Studies

025, 027, 070).

Table 7: Pooled Baseline Demographic Characteristics for Oral Surgery Pain
Patients by Treatment Group
(All Randomized Patients: Studies 025, 027, and 070)

Number of Postsurgical Patients by Treatment Group
Baseline Celecoxib Naproxen
Sodium | lbuprofen

Demographic Piacebo | 25 mg SD | 50 mg SD {100 mg SD|200 mg SD {400 mg SD {550 mg SD {400 mg SD
Characteristic (N=155) (N=50) (N=85) (N=105) | (N=156) (N=35) (N=89) (N=50)
Age (years)

Mean (Std Dev) 23.1(4.43){23.3(5.72) | 24.0 (5.50) | 23.6 (5.61) | 23.6 (5.28) | 24.2 (5.97) | 23.4 (5.64) | 24.3 (5.48)

Range 18-43 18-46 18-45 18-50 18-47 18-41 18-52 18-50
Race/Ethnic Origin

Asian N (%) 2 (1%) 0 (0%) 4 (5%) 3 (3%) 5 (3%) 0 (0%) 3(3%) 2 (4%)

Black N (%) 12 (8%) 3 (6%) 9(11%) 9 (9%) 10 (6%) 3 (9%) 4 (4%) 1(2%)

Caucasian N (%) 95 (61%) 32 (64%){ 52(61%)| 62(59%)| 93(60%)| 23 (66%)| 57 (64%)| 32(64%)

Hispanic N (%) 42 (27%) 14 (28%)] 20 (24%)| 31(30%)| 47 (30%) 8 (23%)| 25(28%)| 15(30%)

Other N (%) 4 (3%) 1(2%) 0 (0%) 0 (0%) 1(<1%) 1(3%) 0 (0%) 0 (0%)
Gender

Male N (%) 66 (43%) 18 (36%)| 32 (38%)| 45(43%)] 63 (40%)| 14 (40%)| 38(43%)| 10 (20%)

Female N (%) 89 (57%) | 32(64%)| 53 (62%) 60(57%)| 93 (60%)| 21(60%)| 51 (57%)| 40 (80%)

Within these studies, there were no clinically significant differences between any of the
treatment groups with regard to age, race or gender with the exception of a higher
proportion of females in the ibuprofen group (Study 025).

NDA 20,998 — Celecoxib
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Baseline demographics for the post-general and post-orthopedic surgery studies (Studies
028, 029) are presented in Tables 8 & 9. There were no meaningful differences across
treatment groups in age, race or gender.

Table 8: Baseline Demographics Characteristics for Post-Orthopedic Surgery
Patients by Treatment Group (All Randomized Patients: Study 028)-

Number of Postsurgical Patients by Treatment Group
Celecoxib Darvoget-N
Baseline Demographic Placebo 100 mg BID PRN | 200 mg B!D PRN 100 mg QID
Characteristic (N=60) (N=68) (N=62) PRN (N=65)
Age (years)
Mean (Std Dev) 52.2 (16.52) 55.7 (16.35) 59.0 (16.10) 56.4 (15.73)
Range 23-87 19-82 21-86 27-84

Race/Ethnic Origin
Asian N (%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

- Black N (%) 7 (12%) 3 (4%) 1 (2%) 5 (8%)
Caucasian N (%) 51 (85%) 60 (88%) 59 (95%) 54 (83%)
Hispanic N (%) 2 (3%) 3 (4%) 2 (3%) 3 (5%)
Other N (%) 0 (0%) 2 (3%) 0 (0%) 3 (5%)

Gender
Male N (%) 30 (50%) 37 (54%) 34 (55%) 36 (55%)
Female N (%) 30 (50%) 31 (46%) 28 (45%) 29 (45%)

Derived from Individual Study Report

Table 9: Baseline Demographics Characteristics for Post-General Surgical Patients

by Treatment Group (All Randomized Patients: Study 029)

Number of Postsurgical Patients by Treatment Group
Celecoxib Darvocet-N

Baseline Demographic Placebo 100 mg BID PRN | 200 mg BID PRN 100 mg QID PRN
Characteristic (N=40) (N=45) (N=42) (N=40)
Age (years)

Mean (Std Dev) 44.6 (13.25) 44.4 (14.13) 48.0 (11.96) 41.5 (13.94)

Range 19-74 21-82 24-77 20-75
Race/Ethnic Origin

Asian N (%) 0 (0%) 0 (0%) 0 (0%) 1 (3%)

Black N (%) 4 (10%) 1 (2%) 3 (7%) 4 10%)

Caucasian N (%) 28 (70%) 40 (89%) 29 (69%) 30 (75%)

Hispanic N (%) 3(8%) 4 (9%) 9 (21%) 3 (8%)

Other N (%) 5 (13%) 0 (0%) 1 (2%) 2 (5%)
Gender

Male N (%) 4 (10%) 6 (13%) 7 (17%) 5(13%)

Female N (%) 36 (90%) 39 (87%) 35 (83%) 35 (88%)

Derived from Individual Study Report

NDA 20,998 — Celecoxib
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Methods of Data Analysis

Endpoints for Analysis of Postsurgical Studies (Single Dose Analysis

In general, the analysis of efficacy data for each study followed the FDA’s “Presentation
of Efficacy Results of Single-Dose Analgesics for Studies Using Acute Pain Models”
dated January 1997. Efficacy measures for the post-oral surgery analgesia studies which
were used in this ISE are: ' -

Primary Efficacy Measures:
e Time-Specific Pain Intensity Difference (PID) (Categorical)
e Time-Specific Pain Relief (PR)
e Time-Specific Sum of PID on categorical scale and PR (PRID)
e Time to Onset of Perceptible Pain Relief

e Time to Rescue Medication

Secondary Efficacy Measures:

¢ Time-Specific Pain Intensity Difference (VAS)

e Summed Pain Intensity Difference, (SPID), for the sum of the PID scores
through the first 3, 6, 8, 10 and 12 hours, respectively

e Total Pain Relief (TOTPAR) for the sum of the PR scores through the first 3, 6,
8, 10 and 12 hours, respectively

e Summed PRID scores (SPRID) for the sum of the PRID scores through the first
3,6, 8, 10 and 12 hours, respectively

e Time to First Experienced 50% Pain Relief;

e Proportion of patients who experienced 50% pain relief;

e Proportion of patients who experienced 100% pain relief defined as complete

pain relief (PR=4) and pain intensity (categorical) rating of none (PI=0).

Additional secondary efficacy variables were collected in the individual studies. These
variables include maximum pain intensity (categorical scale), maximum pain relief, and
APS pain measure (for Study 028) and Patients Global Evaluation (for Studies 005 and
028). These variables were analyzed in the individual study reports.

Patient Population Analyzed - Postsurgical Studies
Analyses in this ISE were based on the ITT Cohort. The ITT Cohort was defined as all

randomized patients who took the dose of study drug with the following exceptions:
patients who required rescue medication prior to the one-hour assessment were excluded
from the efficacy analysis. In addition, if two consecutive scheduled pain assessments in
the first two hours were missed, and therefore obtained by interpolation from the same
two observed data points for any patient, that patient was excluded from the analyses.

NDA 20,998 — Celecoxib 14
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Timepoints Analyzed

-Patient’s pain was assessed at Baseline and at 0.25, 0.50, 0.75, 1.0, 1.5, 2, 3,4, 5,6, 7, 8,
9, 10, 11, 12, and 24 hours postdose (the exception was Study 005 which only went
through 8 hours postdose). Time-specific pain measurements were analyzed at all these
timepoints.

Missing Values

For each individual study, the results reported in the clinical reports were analyzed using
both the LOCF (last observation carried forward) and BOCF (baseline observation
carried forward) approaches for imputing pain intensity and pain relief data after the
patient took rescue medication.

Presentation of Data
Several tables employ the "ABC" method of designating statistical significance. The
following example will serve to demonstrate the interpretation of this method.

If:

Treatment1 A

Treatment2 AB

Treatment3 BC

Treatment4 C
One would conclude that treatment 1 is significantly different from treatments 3 and 4 but
not treatment 2, and that treatments 2 and 3 are not significantly different from each
other, but 2 is significantly different from 4.

Comparison of Celecoxib to Placebo in Postsurgical Studies

Pain Intensity Difference and Pain Relief (PRID); Pain Relief (PR) and Pain Intensity
Difference (PID, Categorical)

Mean Pain Intensity Difference and Pain Relief (PRID) Scores were calculated as the
sum of the Pain Relief (PR) Score and Pain Intensity Difference (PID) Score. The best
possible score was 7 (complete pain relief [PR=4] and change from severe pain at
Baseline to no pain [PID=3]. The worst possible score was -1 (no pain relief [PR=0] and
change from moderate pain at Baseline to severe pain [PID=-1]).

Mean Pain Relief (PR) scores were reported on a scale of 0 to 4 with 0 indicating no pain
relief and 4 indicating complete pain relief.

Mean PID (Categorical) Scores were calculated by subtracting the pain intensity at a
specific assessment time from the Baseline pain intensity. Scores could range from -1
(worst possible score) to 3 (best possible score).

Text Tables 83-87 present the mean PRID scores (BOCF method of imputation) for

Studies 025, 027, 070, and 028. The mean PR and PID scores (BOCF), are present in the
individual study reports.
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In the double-blind post-oral surgery studies, celecoxib at doses 200 mg SD (Studies 025,
0277 and 070), and 400 mg SD (Study 070) showed statistically significantly greater
improvement compared to placebo beginning by 1.0 hour postdose and continuing
through 8.0 hours postdose for the PRID (tables 83-85). In Studies 025 and 027. . -
differences from placebo were seen by 0.75 hours postdose. Celecoxib at a dose of

100 mg SD (Studies 027 and 070), showed similar results except in Study 027 where the
100 mg dose separated statistically from placebo oniy up to 7 hours postdose. Analogous
results were observed for the PID and PR for all three doses. Celecoxib in doses of 25 mg
and 50 mg was subtherapeutic.

Ibuprofen 400 mg and naproxen sodium 550 mg validated the dental pain studies by
showing statistically significant superiority over placebo in all pain measurements
beginning at 0.75 hour postdose and continuing through 9 hours (8 hours in PR scores)
for the ibuprofen and 24 hours for the naproxen sodium. Also, these active controls
showed consistent, statistically significant superiority in all pain measurements over
celecoxib. This significantly better efficacy began at 0.75 hour postdose (0.5 hour for
naproxen in study # 027) and continued through 3 to 4 hours for all of the proposed
therapeutic doses of celecoxib.

The post-orthopedic surgery study (Study 028) failed to detect statistically significant
treatment differences between celecoxib and placebo (tables 86-87). In this study for
single dose responses based on the BOCF analyses, celecoxib at doses of 100 mg SD and
200 mg SD was associated with numerically greater mean PRID (Text Table 86), PR and
PID scores compared with placebo from 1.5-8 hours postdose, however, these differences
were not statistically significant.

For the multiple dose analysis, again, efficacy scores with celecoxib 100 mg BID PRN or
200 mg BID PRN were numerically but not statistically significant superior to placebo,
beginning at about 1 hour and continuing through the entire 24 hour postdose period.
Using the BOCF method of imputation, celecoxib 200 mg BID PRN was significantly
different from placebo at only a few and inconsistent timepoints for all of the measures of
efficacy.

Darvocet-N which was used as an active control in this study did not separate from

placebo as well suggesting that this pain model may not be appropriate for the tested
medications and requires the highest degree of analgesia (i.e., opiates).
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Celecoxi
- Integrated Summary

Pain Intensity Difference and Pain Relief

Table 83

(PRID, Categorical Scale, Extrapolated) - BOCF - Study 025
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I Scale, Extrapolated) - BOCF - Study 027
Page 1 of 3

(PRID, Categorica

18410 yIBe WoJ | juesejyip Ajiluedijiubis Bk Jolia|
BWES BY] Ulim m_:oE.cu_+ ‘suUBeWSY (aq) ow vo peseg .mw
40048 + 19 + [fQ)[d + 1L + DW = QlHd (1EPOW (p “rosge + l(0bidetl + Ho,_m 1l 4 N Qlyd :18poK Mu
10459 + [{0))d +(L + Pw « Qikd :18poOKW (q pojejodeilxa jou az(s ojowesg (v}
0912 gv0°¢ 9¢6° 4 1991 8891 veg 1 9.6 0 (q) yguya swy
S8 0 0%, 0 6100 166°0 2890 €8.°0 618°0 (p) 3N1vA-3 HIONID
lve 0 696 ¢ vEy 0 Y650 €LE O 7020 L6y 0 (2) 3INIVA- mu_Jmm<m.hmF
10070 > 10070 > 100°0 > 10070 > 100°0 > 200°0 6220 () 3INTvA-C LNINLV3IHL
e} 2t e} S 9 {2 0 SS §S 8 $S v $S
(s 1 ) 1270 (081 ) s9°0 (8s°1 ' sg70 (s9°t ) sv'0 Hf.m ) sv0 (e ) €s'0 (et ) ov'0 0830V 1d
g () 8 9¢ g Ly ] 5§ ] 5§ 8 L] ¥ §S as OW00!
(sv 2 ) zz°¢ {ee 2 ) see (g0°2 ) 961 (28t ) 0974 (s 1 ) c2t (68 L ) sz°0 (060 ) te'0 81x0037130
g 6€ g 6¢ ] Sy 9§ g 9§ g 8s ¥ 96 S DWoo?2
(8v°2 ) 6472 (ez°2 ) g9°2 (812 ) vg-2 _mo.m ) 60°2 (rg 1 ) 151 (e b ) 080 tze' 0 ) 2e°0 81x003732
v 154 ¥ (34 v s v [&] v vs v vs (e)y (8)pg as 9Wo0ss
(66°% 1 16°¢ (61 ) 00'v (v L ) 68°C (eg 4 ) vo'¢ (6971 ) 6¢8°2 (sy"1 ) 05"t (86°0 ) €970 BN NIXOUJYN
T --1---mmwm-:----,'--mmqt_---l-------mmwﬂ-----‘:---mM4m'-!-s!:-mmqm--:-------mmwm: ININLV3IYL
(SHNOH NI} SLINIOd 3IWIL INIWSSISSY
{sinoH) ewyy
£ 4 s ) $0 0
s 1 . 1 N ] . 1 . 1 " 00
Esoo
-0y
Fsoi
X
A 4 -
A\ b
F 52
- v
Foe 2
< Q
Fs¢
A— E
o -0 v
. Fs v
E o
QS ONOSS BN N3IXOHIYN dy—fh—dh b
Gs 9n00Z 81x003130 -l Qs 9H00! 81X003130 NN 0830V1d ¢—0—@ Fs s
L o9
3WIL H3A0 S3HOOS QlHd NVY3W
{120 AONLS - 4208) .
(A1I¥D 1 LHIA) SNOSIHYINOD 0S5 Q3123104d _S.Y3HSId ONY zo_wjo:fxw LNQHLIM 3716 37dAYS " {SNOILVIAIQ OHYONYLS) "SNV3W
(031¥7104VYLX3 "31¥2S 1¥D180931VD ‘QtYd) 3431138 NIvd ONV 3ONIY3IJ410 ALISNIINI NIVd
v8 3718Y1 X3l
NiVd 40 ININIOYNVA - AOVD1343 4O AHYWANS O3LYYD3LINI 81X02313)
g€ Jo ¢ absg 96614 ABW uisy "Aeprag 1201494 )

20

NDA 20,998 — Celecoxi



DRAFT

Celecoxi
. Integrated Summary

Page 2 of 3

19410 YO9® WOl JUeJejtp Ajjuea) ) jubE Jou BB JBlle| ot
ewes Oy}l Ulim n~coe_uu>+ ‘sugewsg (Q) |1epow uo peseq M@v (o]
T102ie % 1B + [fg)|d + 1L 18pO (P c10sde + [{o)idaiy + ::_m* 11 + nw = glyd > 18poN {23)
t10J19 4+ wo__m +11 13Po (Qq ‘pajv|odesixa jou si 3z!s a|dwes (v}
L0y ¢ 86 2 eg¢c ¢ 2 £8E 2 L1€°2 652 2 (3) ®wQuHE3 Swy
9¥S 0 €€S°0 299°0 0 667 0 0ve 0 L1570 tp) waf;\w ¥30N39
§55 0 0§90 12§ 0 0 LEY° 0 15v°0 €or 0 {(9) 30IVA- mujmm;.::
100°0 > 100°0 > 1000 0 > 100°0 > 100°0 > 1000 > (q) 3INIvA-¢ ININLIVIYL
8 6 8 [ g § 0 8 o) [ o [ 2 0l
(b2 ) 1870 (ve72 ) 180 (1072 ) s8°0 (es' 1 ) 280 {e6 1 ) 280 (e 1 ) 28’0 t9¢°1 ) 9¢ 0 0830V 1d
8 61 9 gl 8 ¥ ] €2 g sz ] L2 g o€ gs 9Wool
(9g 2 ) ss' 1 (6e°2 ) 85 | (g2 ) s9°1 (ve 2 ) €271 {os"2 ) so0°2 (ov 2 ) s0°¢2 fts e ) tez 81x003130
¥ 82 ¥ LE v €L v €€ gy SE v 9¢ ] Le as 9Woo2
(2e72 ) 252 (v8°2 ) 252 (2972 ) v5°2 (28°2 ) s¢z°2 {s9°2 ) 18°2 (zg'2 ) 962 (¢9s°2 ) €6°2 81X0037130
v ve ¥ S¢ Y LE k4 8¢ \ 34 14 2y (e)y (®B)SH QS 9W0SS
(e 2 ) oz 2 tov-2 ) 1872 (sv°2 ) vo'¢ (bw 2 ) o2'¢ (ze°2 ) 6e°¢ (eg'z ) t9'¢ (60°2 ) 16°¢ BN N3XOHYdVYN
00°01 00's |||||nna-mmwmn:n|||||uxummnm||||||a|||nmm:mn||nnl ||||mm4m i 00 " ¢ IN3WLV3IYL
(SHNOH NI) SINIOd 3WIL LN3WSS3SSY
(s2noH) ew|]
[ [ 8 ¢ 9 S 14 ¢ 4 S I S 0 0
ey WSS S VA WU WSSy VS AN Ut WU OV WU W VNP WO UUN SO WU NN R N T R SR SR
Es o
-0 )
4
Fsy
Foe
Fse
o hJ
Foe 2
S}
Fs ¢
A E
Lo O
: E 5
]
QS DNOSS EN NIXOUIYN Sy "m.m
0s 9n00Z 91Xx003130 -I-H QS DNO0I 91X003130 W-W-Y§ 0830Y1d 9—9—@
08

(A11Y01L1H3A) SNOS|HVd
{Q3NNTLNOD

NIVd 40 ININIDYNYAN -

£ Jo ¢ abey

66}

3WIL Y3A0 S3HOOS Qidd MY3IW

ABN UigL Aeplrig

AOVJ1443 30 AYYNANS Q3LVHDIINI 81X033130
LeQidd 1

U::wu “SNVIN

NDA 20,998 — Celecoxi



DRAF

Celecoxi
) Integrated Summary

Page 3 of 3

CJeYlo Yyoee wol juesejlp Ajjueaprubs 9. 8 J3}13)
eWeS oyl Ul Im fcqc.:noi ‘suwewsy (Qq) ow vo peseg {8) o
/0 e + 4D + [(Q0)|d + 1L + NW = Q(Yd :18POW (P cy0iu0 + [(0)Idelt + Ao_“m + 4l 0+ nw Qidd :16pow Mu, [q\]
104403 + [{0)1d +!1L + nw = Qglyd :19POK (q ‘pajejodeiixa 10u 3z1% ojdweg (tuv)
2L9°2 66 ¢ 99v "2 (a}) mmxmm SINY
Lye 0 68E 0 Syy 0 (p) w:4<>’ 430N39
Y8z ¢ Svy 0 S0y 0  (9) 3INIVA~ uu_me<m.ka
1000 100°0 10070 > (4) 3nIvA-d IN3IWIVIWL
e} 6 g 6 g [}
(922 ) 860 (022 ) s6°0 (b2 ) is'e 0830V 1d
08 Ly ] I ] 91 aS 9WO00}
(v872 ) 691 (6% 2 ) 95t (8v°2 ) §5°1 g1X0233133
v % \4 L2 v 62 ds 9Wooz
(662 ) tL'2 (zg'2 )} 252 (84'2 ) 8v°2 81X023130
gy 8z v [§ (e)y (®)cg ds_OWO0sS
(ee'2 ) s8°2 (ev'ec ) 65" 2 (0v°2 ) vi'2 EN NIXOHJYN
T e T T o0y T TR ININIV3EL
(SHNOH N1) SINIOd 3INIL INIWSSISSY
(9JnoKH) ewy )
ve Zh by 01 [} [} ¢ 9 s v [ z | 0
1 I 1 1 1 1 1 1 1 1 1 ! 1 L _ 1 L ! ! I\ AL 1 1 1 00
wm.o
.- E oy
w 51
v L
Fo 2
& Es 2
r 2
Foe 2
o
Fs e
E o
. E sy
0 g
0S ONOSS ®N NIXOUdVN dhdyah b
gs 9R002Z 81X003130 NI Qs OWOO! 8iX003130 WYY 0830V1d @—0—@ FS S v
E o 9 Q
Q
IN1L B3A0 S3HOOS Qidd NV3IW uw
19}
{120 AONLS - 4008) Q
(ATIYO1LYIA) mz°m.x<mzow 051 031031084 S . HIHSI4 ONY zo_h<40m<wpxw LNOHLIM 3218 31dWYS '{SNOILYIA3Q QUVONYLS! "SNY3IW i
{03NNTLNOD) Ta3LY104¥¥1X3 "37v0S 1¥DIHO93LYD 'Gidd) 431734 Nivd ANV 3ONIHIJ41Q ALISNIING Nivd
»8 31@vl 1x31 00
&
N1Y¥d 40 LN3NIOYNYR - ADYD(1J343 30 AYYAANS O3ILVYDILINI 81X023130 nuw
€ Jo ¢ abeg 8661 ABW uig) ‘Aeplig t2018d | ™~
' <



DRAFT

Celecoxi
-Integrated Summary

Pain Intensity Difference and Pain Relief
(PRID, Categorical Scale, Extrapolated) - BOCF - Study 07

Table 85

Page 1 of 3

1eylio ylee Wwoyy ju @) IP AJJUB2IJ1UDIS JOU B 18118
ewes 8yl yllm siu _mo_+ suvewsy (g) |epow uo peseg Amw
i04iB + D+ _vo_.a t UL+ nWw o= glHd [ (@POR (P josie + [(0)idatl + How_m +o1L o+ nhwo= Q)Y 16pON Mu
10118 % (0)1g +11 ¢+ nw = Qlyd 18po {g peje|odB.iXx8 10U 81 821 e dwes (e
2L 5022 0v0° ¢ 1584 896 | 0S4} 2690 (q) HQuUI Swy
9iv 0 18€°Q 29¢°0 622°0 0LE 0 vOp 0 9220 (p) EUMAS I ELLE D)
5060 6620 859°0 0€4°0 vz 0 862°0 8v8'0 (21 3)IVA- mu_._uﬁm.::
100 0 > 1000 > 100°0 > 100°0 > 600 0 98¢0 1480 (Q) 3N vA-¢ IN3WLVIHL
2 S b} e ] 61 e} 0§ 8 0% v 0$ v 05
(v 0 | 92 0 (er 1 ) 8BS0 (ev I ) 1970 (os + ) 89°0 ee 1 ) 8s 0 (v ) 850 (eg 0 ) 9z 0 0830V 714
€ vi 8 91 8 sz 09 St g St v Se v s S OW0sS
(ve 2 ) 691 12z ) 9974 (90°2 ) ve 1 {eg v ) et (6v L ) 90 1 (EE"4 ) €970 (s9°0 ) w170 g1X0231390
g sz ] 8z ] vE 8 0s [ L1 v 05 v 0s as DW00L
(89 2 ) 8¢ 2 (ss 2 ) ge'z2 (se'z ) 912 (bie bo9s (621 ) g1 1 (gL 1 ) 290 {ze' 0 ) vz 0 81X003330
R 0¢ g 0¢ ] SE ] 0§ g 0s v 05 v 0§ Qs 9Wooz
(8e°2 ) 8v 2 (0v'z2 ) 8v-2 (o2 ) 81’2 (e84 ) vey (sg 1 ) w21 (641 ) v2'0 tee 0 ) ov'0 81X003130
8 b2 ] v g s ] S€E 9 S¢ v $€ v S¢ as DWOOY
(29°2 ) 1272 (b2°2 )} 992 (ev'z ) sz 2 (08" 1 ) w5} (eg 1 ) 8071 (90°1 ) 090 (b o ) L1 0 81X003130
v 82 v 0¢ y [ v S¢g Y S¢ v S¢ (a)y (8)s¢ aS DWOSS
(992 | v6 ¢ (ge "2 ) v ¢ (bz'z ) eve ooz 1 ts°2 {61 ) 98'1 (b2 1 ) o004 tzg 0 ) 920 EN NIXOHJVYN
00°¢ TR T R T T EICE
(SYNOH NI) SINIOJ 3IWIL ININSSISSY
{(S8inoK) euw)j
¢ 0
1 N 1 A 00
— 4
Fso
-0 |
F S
v
- 02
¥ L5 g
N Ry
Foe 2
s}
FS ¢
- ”uc v
. .
]
0S ONOSS ¥N NIXOHJYN d—d—dh s DN00¥ §1X003130 Femifemdf 0s 9N00Z §1X003130 -
0S DNOOI 81X003130 WY 0S ONOS  B1X003130 @4 0839¥1¢ 9—9—@ ES oS
039
N1 ¥YIAO S3HOOS (QIHd NVIW
(070 AQNLS - 3008) . .
(A17Y01LH3A) SNOSIHVINOD §S1 034J310Hd S.Y3IHSIZ ANY zo_*<40m<mhxm LNOKLIM 371§ 37dAVS ‘(SNOILVIAIQ QUYONYLIS) “SNV3IW
(031¥104¥Yix3 "31vDS 1VDIHODIIYD 'Qldd 331738 NIvd ONY 3ON3H3J410 ALISNILNI Nivd
$8 318YL 1X3L
NI¥d 30 IN3INIOVYNYA - AJYD1343 JO AUYAWNS QILVHUD3ILINI 81X0023130
¢ jo 4 abeg 8661 ARW uigi ‘ABpiig 0/014d 1

NDA 20,998 — Celecoxi



J8YIO0 yoee WOZZ) 1uUel8) 1P A|JUBDIJIUOIS JOU BuE Je)1B
ewes B8yl yim m_ng_ma_+ suvewsl (g) |epow uo peseg (o)
20418 4 (9 4+ [(0))d + 1L + nw = QlHd - 18POW (P jJosse + [{o)idaty + AS_M,, 1] 4+ Nw = QlYd :18POW (2)
' i0Jie ¢ (0Y1d #1] + nw = QlHd |9pOK ”nw ‘pejejodeiixe lou s B82S |gweg (e}
120°2 (202 9012 2022 ove 2 €92 2 vgeg 2 (a) ammcu SWY
920°0 [N v9l0 €50 0490 €00 8660 (p) 3nlva- 430N3D
. [v1°0 1010 §52°0 vel 0 2vs 0 96v° 0 €L4°0 (2) INIVA- mu_dm;.ﬁ:
; 1000 > L0000 > 1060°0 > 100°0 > 1000 > 100°0 > 1000 > (q) 3Iniva-d LINIWLVIYL
’ - ) 2 ) e a 2 g 2 z a z a c
(g9 0 ) zi 0 (850 ) 01 0 (85°0 ) o1 0 (85 0 ) {(gs 0 ) 01 0 (85°0 ) 0170 (v9°0 ) vi 0 0830V 1d
ok 5 ao $ Qo 9 8 9 08 01 o} b 2 el gs 9NosS
(z971 )} 6970 (2s"1 ) 50 (v 1 ) €970 (ge v ) e o (261 ) €071 (to'2 ) 0z (6172 ) 6% 1 g1%x003130
8 St g Sl 08 91 v 81l ¥ 1z 09 X4 08 14 as 9wWooli
. (922 ) 8¢y (ve 2 ) 2v 4 (6e72 ) o5t {v9-2 ) 881 Aoamw ) 9671 (1972 ) 20'2 (g9 2z ) 21’2 81Xx003130
8 vl 08 9l gy 8l v 02 gy %1 el ve 08 L2z as 9wooz
. (vz'z } 82"} b2z ) ve° (se"2 ) v9' 1 (vpo2 ) 8274 (ev'z ) 98"} (vs72 ) 90°2 (9v°2 ) 82°2 81X003130
v 8} ¥ 8} y gl v L ¥ 61 ay 6} ay 0?7 dsS DWOOY
(2972 ) ¢ev'2 otz ) ts°2 (982 ) us°2 (2¢°2 ) 0g°2 leg 'z ) 98°2 (6472 ) e8°2 (se"2 } 1z 81x003130
.8 01 o8 el ay 91 v 02 Y ¥4 v 52 (a)y (e)ge a$ DWOSS
(922 ) ¢4 (v2°2 ) €9 (1672 } 68" lev-z ) 9272 (v9 2 ) 1172 (962 ) 11°¢ log 2 ) is°¢ N NIXQHdVN
00 01 f:mmwm:---uf:-mmqm--:----:mmd .......... nmmwm--n----::mmqﬂ-:: 00" ¥ INIWIVIBL
(SYNOH NI} SINIOd 3WIL LN3IWSSISSY
(8JNOH) @w|}
[ 6 8 ¢ 9 S [} € 14 S l §°0 0
[ag] f mo.o
S E oo
© + 50
o -0 b
L E g
”b §
02
=¥ 3
52
T
Fog 2
Q
Fs ¢
Eov
. e
- 0§
QS 9NOSS BN NIXOHAYN dy—d—dh dS DNOOY 81X023130 Mt ds 9nooz 81x003130 -
m Qs 9W00l 81X003130 WW-§ gs on0s  81X023130 444 0830Vid -0 E S S
~ 08
3WIL H3AQ S3HODS ClHd NY3IW
=
W {020 AGNlS - 4008) . .
o) (ATIYO1LB3A) mzofz:sow G571 Q3133104d_S U3IHSI3 ONV zo__.<._0m<4.—xu LNOHLIM 3715 37dAVYS '(SNOILYIASQ OHYONVLIS! "SNVIW
- O (Q3NNTLINOD) {Q3L1V10dVYLIX3 "31¥DS T¥D1HODILYD 'Qidd) 431738 NIVd ONY 3ON3Y34410 ALISNILNG NIVd
ol $8 3718Vl iX31
o«
O =
L w N1¥d 3O ININIOYNYR - ADYD1443 40 AHYAWNS TILVHDILINI 81X0037130
—_—
] £ 10 2 abeg 966+ ABN U1S) ‘heplig 0/01¥d |
O
' !

NDA 20,998 — Celecoxi



JeYl0o yzee woi Y 1re
jouie v 19 4 [f0)4d v ti ¢ 0w = Qiyd 1epOW | S lYe YN To0 oo
: J1osie + [{0}1d +1L + nw = Ql1yd ._ouox _nw ¢ ammw
M 0L 2 1961 BH3 SWY
. 920°0 1600 ¥30N3D
£55°0 6120 SYR. LYl
! ) 100°0 1000 INLVIdL
'l ! 2 2 9 z 2 z
tio' 7 ) 0z 0 (eg 0 ) 210 (g 2 ) 2170 0830V 1d
o8 € 08 v 08 5 0SS OWOS
(2971 ) 6v 0 (vS' 0 } 8¥°0 (2971 ) ¥s 0 81X023130
: 8y 0l 8 vl 8 sl gs 9Wo0i
(p2°2 ) 80 4 (9172 ) »2t (0g'z ) 2e 4 81Xx003130
. % z1 g zl g v as BWooz
. (ze'2z ) 924 v 2 ) v g0z ) 943 §1X023132
y [} v Ly y i as _OWooY
{ee 2 ) s0°2 (68°2 ) te'2 toz'¢2 ) gv'2 81X003130
gy 6 g 6 (a}g (®)o} as DWOSS
(p572 ) 9v° (g2 2 )} 924 tzv'2 ) €271 8N NIXOHdYN
T T TR T TR ININIVIEL
(SYNOH Ni) SINIOd 3IWIL IN3IWSSISSY
(8Jnoy) ewiy
ve 0
1
" 1 | L L 1 1 1 1 L oo
o 3
=] m.m Q
[ag)] E o
%] 4
WO w«._
-9 X wO.N
£ 52
°
o 2
E Q
Fs e
Eo o
. Fs v
"lo S
QS DNOSS BN NIXOUJYN At 0S 9N0OY B1X0D3130 y—d— Qs 9n00Z 81%003130 -
GS 9N00I 91x003130 WYY GS 9NO0S  81X003130 4—4—¢ 0630Y1d 9—9—@ 2
E g o9
3WEL H3A0 S3HOOS Ql1dd NY3W
o=}
w (0
L0 AGNLS - 4908)
) (ATIYO1LHAA) wzofx:zow 0S1.0310310¥d S . HIHSIJ GNY zo_._.fon*(fxm LOAQHLIM 3218 374W¥S ' (SNOILYIA3CQ QHYONYLS! "SNY3IW
=0 (03aNTLINOD}Y (031¥10dVYLIX3 "31v0S 1vD1H093LYD 'Qi¥d) 343173¥ Nivd ONY 3ON3IY34410 ALISNILNI Nivd
m = §§ 318YL 1x3
3O =
.P.b % NIYd 30 IN3INIDYNYWN - ADVOI1d43 SO0 AYYANWNS Q3 LVHO3LINI 91X003130
b
@ [= € i0 ¢ abeg 8664 AW uigy ‘Awpiayg 0.014d |
I

25

NDA 20,998 — Celecoxi



Celecoxib
Integrated Summary

DRAFT

Table 86: Pain Intensity Difference and Pain Relief o
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Celecoxib
Integrated Summary

Table 87: Pain Intensity Difference and Pain Relief

(PRID, Categorical Scale, Extrapolated)-BOCF-Study 028, Multi[;lé Dose
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Time to Rescue Medication

Median times to rescue medication for the double-blind, post-oral surgery studies
(Studies 025, 027, and 070) are presented in table 10. Celecoxib at doses of 50 mg SD,
100 mg SD, 200 mg SD, and 400 mg SD was associated with a statistically significantly
longer duration of analgesic effect compared with placebo. The median time to rescue
medication was longer with increasing doses of celecoxib; however, no statistically
significant differences were present between the 100 mg SD, 200 mg SD, and 400 mg SD
groups. Celecoxib at a dose of 25 mg SD did not separate from placebo. The 50 mg SD,
although superior to placebo, had a median time to rescue medication under 2 hours.

Table 10: Median Time to Rescue Medication for Individual and Pooled
Studies 025, 027, and 070 by Study and Treatment Group
(hour:minutes)
Treatment Group Study 025 Study 027 Study 070 Pooled
Placebo 1:17 1:20 1:06 1:15
Celecoxib 25 mg SD 1:32 - - -
Celecoxib 50 mg SD 1:48* - 1:41* 1.51*
Celecoxib 100 mg SD - 4:17* 2:36* 3:48
Celecoxib 200 mg SD 3:05* 10:02* 4:15* 6:03*
Celecoxib 400 mg SD - -— 8:13* ---

* Indicates statistical significance compared to placebo by iog-rank test.

The results from the post-orthopedic surgery study (Study 028) supported the observation
that the time to remedication or rescue medication is about 4 to 5 hours after a single dose
of 100 mg or 200 mg of celecoxib. However, in this study, the time to
rescue/remedication was longer for placebo (3 hours, 33 minutes) than seen in the post-
oral surgery studies.

Tim nset of Perceptible Pain Relief

Table 11 presents the Median Times to Onset of Perceptible Pain Relief for Studies 025,
027, and 070. All doses of celecoxib were numerically superior to placebo. Statistically
significant differences were observed for celecoxib 50 mg SD (Study 025) and for 200
mg SD (Studies 025 and 027).

Table 11: Median Times to Onset of Perceptible Pain Relief for Studies 025,
027, 070 by Study and Treatment Group (hour:minutes)

Dose Levels Study 025 Study 027 Study 070
Placebo >24:00 00:58 >24:00
Celecoxib 25 mg SD 00:53 -- --
Celecoxib 50 mg SD 1:05* -- 00:42
Celecoxib 100 mg SD -- 00:45 00:39
Celecoxib 200 mg SD 00:38* 00:30* 00:44
Celecoxib 400 mg SD -- -- 00:43

* Indicates statistical significance compared to placebo by log-rank test.

Time to Onset of Perceptible Pain Relief was not measured in the post-orthopedic sﬁrgery
study (Study 028) or the post-general surgery study (Study 029).
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Pain Intensity Difference-VAS

Pain Intensity Difference-Visual Analog Scale (PID-VAS) was determined by asking the
patients to rate their pain on a scale of 0 to 100 mm with O representing no pain and 100
representing worst pain.

In the double-blind post-oral surgery studies, celecoxib at doses of 100 mg (Studies 027
and 070), 200 mg (Studies 025, 027 and 070), and 400 mg (Study 070) showed -
statistically significantly greater improvement compared to placebo beginning by 1 hour
postdose and continuing through 7-8 hours postdose.

The BOCF analysis for the single dose response in the post-orthopedic surgery study
(#028) showed that celecoxib at doses of 100 mg SD and 200 mg SD was associated with
numerically but not statistically significant greater mean PID-VAS scores compared with
placebo from 1.5-8 hours postdose.

The mean PID-VAS scores after multiple dosing in the post-orthopedic surgery study
(#028) showed that again, celecoxib 100 mg BID PRN or 200 mg BID PRN were
numerically but not statistically significant superior to placebo beginning at about 1.5
hour and continuing through the entire 24 hour observation period. Using the BOCF
method of imputation, celecoxib 200 mg BID PRN was significantly different from
placebo at 7, 8 and 12 hours after the first dose of study medication. These findings
however, cannot support the claim for the management of pain.

Sum of Pain Intensity and Pain Relief, Sum of Pain Relief, and Sum of Pain Intensity
Difference for First 3, 6, 8, and 12 Hours
Sum of Pain Intensity and Pain Relief (SPRID) was calculated as the sum of the PRID

scores for 3, 6, 8, and 12 hours for Studies 025, 027, 070, 028 (single and multiple dose).

Sum of Pain Relief (TOTPAR) was calculated as the sum of the PR scores for 3, 6, 8, and
12 hours for Studies 025, 027, 070, 028 (single and multiple dose).

Sum of Pain Intensity Difference (Categorical and VAS) (SPID and SPID (VAS)) were
calculated as the sum of the Pain Intensity Difference Scores for 3, 6, 8, and 12 hours for
Studies 025, 027, 070, 028 (single dose and multiple dose).

In Studies 025, 027, and 070, celecoxib at doses of 100 mg SD, 200 mg SD, and 400 mg
SD showed statistically significantly greater improvement compared to placebo at 3, 6, 8
and 12 hours (BOCF analyses). The exception was in Study 027; the mean SPID score at
12 hours for the 100 mg SD was numerically but not statistically different from placebo.

In the post-orthopedic surgery study (Study 028), after a single dose of celecoxib 100 mg
and 200 mg, mean SPRID, SPID and TOTPAR scores were numerically but not
statistically significant greater than placebo at 3, 6, 8, and 12 hours. At 8 and 12 hours
the mean SPRID and TOTPAR scores associated with celecoxib 200 mg were '
statistically greater than the corresponding measures associated with placebo.
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In the multiple dose BOCF analyses, the mean SPRID, TOTPAR and SPID scores were
numerically greater with celecoxib 100 mg BID PRN and 200 mg BID PRN compared to
placebo but again, the differences did not reach significance. (According to LOCF
analyses, celecoxib 200 mg BID PRN was statistically superior to pladebo at 6, 8 and 12
hours for SPRID and TOTPAR).

Pr 1on of Patients and Time First Experienced at Least 50% Pain Relief -
Following oral surgery (studies 025, 027, 070), the percentage of patients experiencing at
least 50% pain relief during the study observation period was statistically significantly
greater with celecoxib at doses of 50 mg SD, 100 mg SD, 200 mg SD, and 400 mg SD
compared to placebo (table 12).

Table 12: Number (%) Patients Experiencing at Least 50% Pain Relief for
Individual and Pooled Studies 025, 027, and 070 by Study and
Treatment Group

Dose Levels Study 025 Study 027 Study 070 Pooled
Placebo 9 (18%) 13 (24%) 7 (14%) 29 (19%)
Celecoxib 25 mg SD 21 (42%) -- -- -
Celecoxib 50 mg SD 23 (46%)* -- 17 (49%)* 40 (47%)"
Celecoxib 100 mg SD -- 29 (53%)* 27 (54%)* 56 (53%)*
Celecoxib 200 mg SD 27 (54%)* 40 (71%)* 28 (56%)* 95 (61%)*
Celecoxib 400 mg SD -- - 21 (60%)" --

* Indicates statistical significance on Time to 50% Pain Relief compared to placebo using log-rank test.

In the post-orthopedic surgery study (Study 028) the percentage of patients who
experienced at least 50% pain relief during the first 24 hours was determined. The
analysis included patients who had received one or more doses of study medication.

Over the 24 hours, 57%, 55% and 59% of the patients who received celecoxib 200 mg
BID PRN, celecoxib 100 mg BID PRN and placebo, respectively, experienced at least
50% pain relief. It should be noted that the placebo response was much greater in the 028
trial than in other studies for all measures of analgesia efficacy.

Proportion of Patients and Time First Experienced 100% Pain Relief

One hundred percent pain relief was defined as a PR score of 4 (complete pain relief) and
a PI (categorical) score of O (no pain).

Following oral surgery (studies 025, 027, 070), the percentage of patients experiencing
100% pain relief during the study observation period was statistically significantly
greater with celecoxib at doses of 50 mg SD, 100 mg SD, 200 mg SD, and 400 mg SD
compared to placebo (table 13).
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Table 13: - Number (%) Patients Experiencing 100% Pain Relief for
Individual and Pooled Studies 025, 027, 070 by Study and -
Treatment Group -

Dose Levels Study 025 Study 027 Study 070 - Pooled
Placebo 3(6%) 9 (16%) 2 (4%) 14 (9%)
Celecoxib 25 mg SD 2 (4%) - -- ---
Celecoxib 50 mg SD 7 (14%)* -- 4 (11%)* 11 (13%)*
Celecoxib 100 mg SD -- 15 (27%)* 14 (28%)* 29 (28%)*
Celecoxib 200 mg SD 14 (28%)* 21 (38%)” 11 (22%)* 46 (29%)*
Celecoxib 400 mg SD -- - 12 (34%)* -

* Indicates statistical significance on Time to First Experience 100% Pain Relief compared to placebo
using log-rank test.

The proportion of patients experiencing 100% pain relief was not determined in the post-
orthopedic surgery studies.

Summary and Conclusions

For the “general purpose” management of acute pain the usual requirement is (replicated)
evidence of efficacy in at least two different type of pain models. One of which should
be a model using multiple doses over several days in patients requiring short-term
therapy.

During the development program of celecoxib, six studies were conducted to support the
management of pain indication. Four single dose studies in the dental pain model (025,
027, 070, 005) and two multiple dose studies in the post orthopedic/general surgery
model (028, 029,).

Of the four dental pain studies, three are considered to be pivotal (study 005 had a single
blind design). In these studies, celecoxib at doses of 100 mg SD (Studies 027 and 070),
200 mg SD (Studies 025, 027 and 070), and 400 mg SD (Study 070) showed statistically
significantly greater improvement in pain compared to placebo beginning at 1 hour
postdose and continuing through nearly 8 hours postdose for the time specific efficacy
measures. Time to Rescue Medication was statistically significant longer compared to
placebo with celecoxib doses of 50 mg, 100 mg, 200 mg and 400 mg. Shorter Time to
Perceptible Pain Relief compared to placebo was statistically significant for only the 200
mg dose (Studies 025 and 027). It is important to note that the NSAID comparators
(ibuprofen 400mg and naproxen sodium 550mg) demonstrated a more rapid onset of
analgesia and a statistically significantly greater peak response than celecoxib at all doses
studied (25 mg, 50 mg , 100 mg, 200 mg, and 400 mg).

In the two multiple dose post general/orthopedic surgical pain studies interim analyses

(not included in the protocol) were conducted. The reason given was that: “the
enrollment had been slower than expected and the dropout rate had been higher than
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expected, raising concerns that the model was not behaving as anticipated”. Study 029
(post general surgery) was terminated because neither celecoxib nor the comparator

“(Darvocet-N) separated statistically from placebo. In the multiple dose post-orthopedic
surgery trial (028) the only statistically significant differences favoring celecoxib over the
placebo were at a dose of 200 mg for the pain relief plus pain intensity difference’(PRID )
measurement, at 6, 7, and 9 hours. Therefore, no substantial evidence has been
demonstrated in the multiple dose post general/orthopedic surgical pain studies tq support
the management of pain indication. ‘

A key issue here is whether a new molecular entity can gain a management of pain
indication based only on evidence from single dose studies in one type of pain model.
Although the results of the osteoarthritis studies lend some general support to idea that
celecoxib can have an analgesic effect, the evidence of its utility for acute analgesic is
weak; it “won” in three pivotal, single dose dental pain studies, but it appeared to be less
effective than ibuprofen or naproxen sodium; and celecoxib failed in showing statistically
significant efficacy in the treatment of pain in two multiple dose, 3-5 day post operative
trials.

No outstanding safety issues have been demonstrated during the clinical trials conducted
to investigate the treatment of pain. However, short-term studies are not expected to be a
significant source for detecting adverse events of investigational new drugs.

Recommendations

1. This drug is reccommended not approval for the treatment of pain at this time.

2. 1If additional multiple dose, 3-5 day studies show a statistically significant efficacy in
the treatment of acute pain, the results of the currently submitted studies might serve
as a supportive evidence.

3. If and when this drug is approved for the treatment of pain it is recommended that the
labeling will reflect its performance relative to other NSAID’s.

APPEARS THIS WAY
ON ORIGINAL
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NDA 20998 — Celecoxib Safety Review
Reviewer: Maria Lourdes Villalba, MD
11/4/98

This NDA Integrated Safety Summary contains safety data from 51 studies, with a total
enrollment of 18,439 subjects (13,072 individuals) of whom close to 9400 have received
at least one dose of Celecoxib (Cx). With the exception of one continuing long-term
open label study, the clinical studies included for analysis were completed by the end of
April 1998. Two completed Japanese trials, ongoing trials and trials under other INDs are
not included in the ISS analysis. '

For the purpose of data presentation and analysis, the studies are grouped into the
categories shown in Text Table 1 of the ISS: “Phase I” (single dose, multiple dose, drug
interaction, hepatic impairment, and renal impairment), “Arthritis” (subcategorized as
OA, RA, combined OA and RA, and long-term open label), and “Analgesia”
(subcategorized as dental pain and surgical pain). I reviewed Phase I studies and the
arthritis trials.

Text Table 1.  Studies in Celecoxib Clinical Program Included in this Summary

Type of Study No. of Studies Study Numbers
Phase |
Single dose 9 001, 006, 009, 018, 019, 037, 044, 084, 088
Muttiple dose 11 003, 004, 010, 014, 015, 026, 032, 033, 043,
065, 069
Drug interaction 7 017, 038, 039, 040, 050, 051, 072
Hepatic impairment 1 016
Renal impairment 1 038
Arthritis
OA
Pivotal efficacy 5 020, 021, 054, 060, 087
Supportive 3 042, 013, 047
RA
Pivotal efficacy 2 022, 023
Supportive 2 041,012
OA/RA combined 2 062, 071
Long-term open label 1 024
Postsurgical analgesia
Dental pain
Pivotal efficacy 3 025, 027, 070
Supportive 1 005
Surgical pain
Pivotal efficacy 1 028
Supportive 2 029, 080
Total 51

Derived from Tables 1.1 through 1.5.



Dose and duration of exposure to Cx: Single dose studies were performed with doses
ranging from 5mg p.o. to 1200 mg p.o. The highest doses used for multiple dose
pharmacologic studies were up to 600 mg twice a day for 8 days. Chronic dosing in
arthritis patients ranged from 100 mg BID to 400 mg bid for 24 months (2 ex-US
combined OA/RA trials). Adverse experiences were monitored during study visits and
by diary cards reviewed at each study visit. Adverse events included signs or symptomes,
clinically significant laboratory abnormalities, or any abnormality detected during
physical examination. All data on each adverse event were recorded onto a case report
form along with the Investigator’s opinion of intensity: mild, moderate and severe;
seriousness (FDA definition) and relationship to study drug (none, uncertain, probable).
Relationship to study drug was also evaluated by a Searle Medical Monitor. Terms used
by the investigators to describe each adverse event were translated into the World Health
Organization Adverse Reaction (WHOa.r.t.) terminology. In the arthritis studies,
symptoms of arthritis of the type under study in a given trial were generally not
considered as adverse events, except if they met the criteria for a serious event.
Similarly, in the surgical analgesia studies, pain arising from the surgical procedure was
not considered to be an adverse event. In the studies in which routine UGI endoscopies
were performed, only symptomatic patients were considered to have had an adverse
event, but all of the data related to the ulcer were included in the analyses of endoscopy
findings.

Phase I trials —

Single dose studies:

Nine single dose studies involved a total of 312 healthy subjects (248 men, 64 women),
ages 18 to 55, who received single oral doses of Cx of 5, 25, 50, 100, 200, 300, 400, 600,
800, 900 or 1200 mg. All studies were randomized. Seven studies were open label
crossover studies, comparing different Cx doses or different Cx formulations; studies 001
and 009 were double-blind, placebo controlled; study 009 included ibuprofen as an active
comparator. There were very few adverse events; there were no serious adverse events;
two events causing withdrawal (mild toothache and appendictis following a single dose
of Cx 200 mg, in study 084) were not considered to be related to study medication.

Two subjects in the 900 mg group (study 001), experienced elevation of liver enzymes.
Laboratory values returned within the normal range within three to eight days of dosing
for both of these subjects; additionally, laboratory values following re-challenge of the
900 mg dose in one of the subjects were all within the normal ranges.



]
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Multiple Dose studies

Phase I Multiple Dose studies included a total of eleven studies. All studies were
randomized; seven were DB, three open label and one single blind; seven studies were
placebo-controlled and five were active comparator-controlled. In addition to clinical
evaluation, laboratory and adverse events monitoring, Study 014 included endoscopic
examinations. Most adverse events were mild or moderate in severity. There were no
serious adverse events during these trials.

There were only four withdrawals due to adverse events. Two subjects (one in the Cx 40
mg and one in the Cx 200 mg), were withdrawn from study 003 due to abnormal labs
(increased creatine kinase and increased SGOT, respectively). A young placebo subject
with prepatellar bursitis was withdrew from study 015, (“Comparison of the SC-58635
PK profile in Elderly and Young subjects™). One patient with headaches withdrew from
the ibuprofen arm in study 065.

Drug interaction studies - There were seven pharmacokinetic interaction studies:
017(with MTX in women with RA); 038 (with lithium carbonate in healthy adults); 039
(with glyburide in subjects with Type II Diabetes Mellitus), 040 (with warfarin), 050
(with diphenylhydantoin in healthy subjects), 051 (with tolbutamide in healthy subjects),
072 (with fluconazole and ketoconazole in healthy subjects).

[Of note, there were no formal interaction studies with ASPIRIN].

Two subjects in study 050 and five subjects in study 072 (3 in the fluconazole group and
two in the ketoconazole group) had clinically relevant changes in hematocrit levels
(2 5%) at post-treatment. These changes were attributed to study-related phlebotomy.

Most adverse events were mild or moderate in severity. There was only one serious
adverse event and it was not related to study drug (appendicitis in study 071). One subject
withdrew from study 038 because of a urinary tract infection that required medication not
permitted in the study. One placebo subject withdrew from the study 039 due to
hypoglycemia. There were no deaths.

Clinical and laboratory data in patients with very high concentration of Celecoxib. The
FDA PK team was concerned about possible adverse events among 6 patients who
presented particularly high plasma concentrations of Celecoxib. Our review revealed no
outstanding adverse events (Table), however safety laboratory studies were obtained after
48 hours and some transient effect could have been missed. Lab measurements were
done at : Study 015: baseline, day 2, 4, 6, 8, 10, 12 and 14 post dose

065: baseline, day 4 and day 8 post dose

072: baseline and 3 weeks post dose

020: baseline, 2, 6 and 12 weeks post dose.




Table 2. Clinical manifestations and laboratory of patients with high celecoxib plasma
congentrations.

Patient/ | Gender/ | Celecoxib | Signs/ Symptoms | Hematology Electrolytes | LFT’s
trial race/age | dose (mg)
221/015 { 73CF 200 BID Urticaria (d2) Mild eosinophilia + K: 5.1 Minimal tAlk
Diarrhea (d4) 10 % (n=0-3%) (d4) (n=3.8-5.1) phos :124 (n=23 -
Sinusitis (d6) (d2 and d6) | 120)(d6 and d10)
222/015 | 68 CF 200 BID Intermittent Mild eosinophilia 7%
dizziness (d6)
012/065 | 33CM 600 BID MinimaltPT: 13.3(d4)
and { lymphocyte: 19%
(n=24%)
031/072 | 33CM 200 SD Eye pain, peri
orbital discomfort
827/020 | 68 BF 100 BID
461/020 | 80BF 200 BID 4+ HTC: from 49% at
baseline to 44% at 2 w
and 40% at 6 w

Hepatic Impairment. Study 016 was an open label, randomized, single and multiple dose
PK evaluation study of Celecoxib in subjects with and without hepatic impairment in 12
mildly hepatically impaired subjects; 11 moderately hepatically impaired; and 25 normal
subjects. Subjects were given one Cx 100 mg capsule on day 1 and 8, and one 100 mg
capsule BID on days 4 to7. Most adverse events were mild and with the exception of two
cases of diarrhea and one case of dyspepsia, were determined to be unrelated to the study
drug. There were no withdrawals and no deaths. No significant laboratory changes.

Renal Impairment. Study 036 was a randomized, DB, PC and AC, parallel study of 75
subjects (36 men, 39 women) ages 39 to 81, with stable chronic renal insufficiency, who
received SC 200 mg BID, naproxen 500 mg BID for seven days, or placebo on days 1 to
6 and a single morning dose on day 7. There were no serious adverse events and no
deaths. Two withdrawals in the placebo group (one headache, one confusion) were not
considered to be related to study drug.

[In summary, from the phase I studies, Celecoxib appears to have an acceptable safety
profile at doses explored . Most adverse events were mild or moderate, there were a few
withdrawals and serious adverse events, most of them probably unrelated to the drug, and
there were no deaths. Two patients presented reversible elevation of LFT’s after a single
dose of Cx, 900 mg.

Six patients who showed very high Cx plasma concentrations, had not particularly
worrisome clinical or laboratory adverse event.

Regarding the 7 patients who showed clinically significant drop in hematocrit in study 050 and 072,
it is not completely clear to me whether it was just due to repeated flebotomy or if there is another
explanation. In this study fluconazole and ketoconazole significantly affected Cx metabolism.




In study 016, 23 patients with hepatic impairment received Cx 100 mg BID for 4 days.
Hepatic impairment resulted in an increased mean trough concentration with greater
hepatic impairment associated with increased mean trough plasma concentrations.
Celecoxib was well tolerated without significant changes in LFT’s._Does it mean that
patients will similarly tolerate 200 mg BID for longer periods? Does this justify the “no need
for dose adjustment” in patients with mild to moderate hepatic impairment? Additionally,
patients with severe impairment were not studied.

In study 036, 40 patients with stable chronic renal insufficiency tolerated Cx 200 mg BID for

7 days. Again, this is a short period and Cx should be used with caution in patients with
renal disease].

Arthritis trials — O.A, R.A and combined trials.

Osteoarthritis trials (eight trials: 020, 021, 054, 013, 042, 047, 060, 087)

Two to six-week OA studies.

There were five randomized, double blind, multi-center, parallel studies, that compared
different doses of Celecoxib (ranging from 25 mg BID to 400 mg BID for 4 weeks and
200 QD for 6 weeks) to placebo, in patients with OA of the knee in a flare state (013,
047, 060, 087), or to an active comparator (diclofenac 50 mg BID) in patients with OA of
the hip or knee of more than 6 months (study 042). 2787 patients were randomized (843
men, 1944 women); 2479 Caucasian, 218 Black, 61 Hispanic, 11 Asian, 18 Other. 2778
patients actually received at least one dose of study drug.

Table 3. Randomization in two to six-week QA studies

Treatment Study 013 Study 042 Study 047 Study 060 Study 087
(2 weeks) (6 weeks) (4 weeks) (6 weeks) (6 weeks)

Placebo 71 101 232 244

Cx 25 or 40 mg bid 73 101

Cx 100 mg bid or 200 76 347 101 454 474

mg q.d.

Cx 200 mg bid 76

Cx 400 mg bid 99

Diclofen 50 mg bid 341

total 293 688 402 686 718




Table 4. Two to six week OA trials. Adverse events requiring withdrawal and serious

adverse events, (013 @w), 047@w), 042, 060, 087(6w)). S = Serious event. N = thought to be not related to

study drug by Searle Medical Monitor.

Total number of
patients

Placebo

N= 648

SC 25 or 40 mg
BID
N=174

SC 100 mg BID
or 200 QD
N=1452

SC 200
mg BID
N=76

SC 400 mg
BID
N=99

Diclofenac
50 mg BID
N=341

Dyspepsia

Diarrhea

Abdominal Pain

S| N DI

O W] W o

Nausea/vomiting

Esophagitis/gastritis

Land RS TIEN | RUZY [y

G.1. bleeding

1 NS (rec)

Abdominal fullnes,
nausea

Palpitations

2(onearr SN,

1 (arr) SN

CHF

1SN

Chest pain, CAD

t(MI)SN

1S,
1 SN, DEATH

Headache

—

IN

Dizziness

3N,

Hyperesthesia,
numbness, tingling

2N

Anxiety/irritabilit

Insomnia

Rash/urticaria/
allergic reaction

4 (one S)

Skin lesion

Pruritus

Back pain

2N

Arthralgia/myalgia

IN

Peripheral pain

IN

2N.

Accidental injury

2N,

INS

Malignancy

2 SN,

Hematuria

Fatigue

Dyspnea

1IN

Respiratory inf:
URI, bronchitis
pneumonia,

2N

Broncospasm

Phlebitis

Weight gain

Alopecia

Hemol uremic S.

Edema

I (face)

Renal insuff

IN

Septic arthritis

1SN

Herpes Zoster

1SN

Stomatitis

IN

Dry mouth

IN

Tox due to Non
study drug

1S

Hyperglycemia

1S

Elevated CPK

2N

IN

Elevated
SGOT/SGPT

Decreased WBC

Hyperkalemia

Anemia




Serious events with no withdrawal:

Trial 013: none

Trial 042: Diclofenac: 1 angina N, 1 sheceduled TKR N
Trial 047: Placebo I Lung Ca N,
Celecoxib 25 bid — I rectal hemorrhage N,

Cx 100 bid — 1 chest pain and bronchospasm N
Trial 060: Placebo Urinary incontinence N

Cx 100bid -1 CHFN, 1 CVAN
Trial 087: Cx 200 QD — 1 basal cell Ca, N.

12 week OA trials

Included three double-blind, placebo-controlled and active-contrélled, multicenter (U.S.
and Canada), parallel studies with a total of 3268 patients, ages 19 to 93, with OA of the
knee (020 and 021) or hip (054) in a flare state, randomized to receive SC-58635 50 mg
capsules BID (671), 100 mg BID (644) or 200 mg BID(1114); Naproxen 500 mg BID; or
placebo, for 12 weeks. Adverse events requiring withdrawal are shown in Tables 020,
021 and 054. There was only one serious event considered to be related to the study drug
(patient in study 054 with abdominal pain and possible ileus). There were no deaths.

Table 5. Randomization in 12-week OA studies:

Study 020 Study 021 Study 054 Total
Placebo (n) 204 242 218 664
Celecoxib 50 bid 203 252 216 671
Celecoxib 100 bid 197 240 207 644
Celecoxib 200 bid 202 233 213 648
Naproxen 198 226 207 631
APPEARS THIS WAY

ON ORIGINAL




Table 6. Adverse events requiring withdrawal, study 020, 021, 054 .

S .= Serjous event. N = thought to be not related to study drug by Searle Medical Monitor.

Total number of Placebo SC 50 mg BID SC 100 mg BID | SC 200 mg BID | Naproxen 500
patients N=664 N=667 N=644 N=648 mg BID N=631
Dyspepsia 6 6 10 9 16
Diarrhea 2 5 4 3 3
Abdominal Pain 2 8 5 (+ one pt with 9 18
abd abcess, N)
Nausea/vomiting | 6 3 4 2 8
Obstruction 1 (intest I small bowel SN 1 small bowel SN
gangrena) SN
Upper G.1. 1 1 (gastric ulcer) SoneS
bleeding
Abdominal fullnes, i 1 2
flatulence
Pancreatitis , 1SN ,
Stomatitis 0136 N
Rectal burning 1
Palpitations/arrhyt 1 AfibN, 2 (one SVT SN) 2 1
CAD 1 1SN 3SN 1 SN
CHF ISN
HTN/aggr HTN 1 4 (one S, two N)
Headache 2 3 3(2N) 1 1
Dizziness 1 1 3 2 1
Tinnitus 1 2N
Depression/ 2N 1 2
somnolence
Anxiéty/irritability/ I 3 2
insomnia
Abnormal gait IN
Hypersthesia/numb 1
CVA 1 1IN 2N 1 (w/ HTN)
Rash/urticaria/aller 1 9 7 (one had swollen 14 8
gic reaction lips)
Pruritus 1 2 1
Bronchospasm 1 IN
Skin lesion 0284 N dermatitis)
Herpes Zoster 0857 N
Arthralgia/myalgia 1 2N IN
Back pain 1 3N 2N 1
Peripheral pain IN I'N
Accidental injury 2 IN 2SN 3N
Miscellaneous i 1 SN 2 N (one gout 1
rheum. complaints attack)
Malignancy 2 I SN 3SN 1SN 2SN
Fatigue 1 1 2 N
Dyspnea 1
Pulm embolism ISN 2SN
URI/Bronchitis/ IN IN 2N (oneS
pneumonia pneumonia)
Edema 1 2 N (one face ede)
Flebitis IN
Miscell. 1 goiter N 1 temp arteritis I fibroids. |
ecchym, 1
hyperglyc

Elevated CPK

Elev. Creatinine

1+ proteinuria and
peripheral edema

T SGOT/SGPT




1 + proteinuria and 3
thrombocytemia

Anemia 1

Leukopenia _ I N

RA trials Rheumatoid Arthritis Trials (022, 023, 041, 012).

The RA trials were multicenter, randomized, double blind, parallel studies involving a
total of 3237 patients (863 men, 2374 women), ages 20 to 90, (2828 Caucasian, 208
Black, 161 Hispanic, 19 Asian , 21 other) with RA in a flare state (012, 022 and 023) or
with stable RA (041), who received Celecoxib ranging from 40 mg BID for four weeks
up to 400 mg BID for 12 weeks and 200 mg BID for 24 weeks.

r

Table 7. Randomization in RA trials

’

Treatment Study 012 Study 022 and 023* Study 041**
(4 weeks) (12 weeks) (24 weeks)

Placebo 85 452

Cx 40 mg bid 81

Cx 100 mg bid 468

Cx 200 mg bid 82 453 326

Cx 400 mg bid 82 434

Naprox 500 mg bid 443

Diclofenac SR 75 329

mg bid

total 330 2250 655

*Studies 022 and 023 had similar design. Study 022 specifically evaluated UGI safety and involved
patients with no significant lesions on endoscopy. ** Study 041 was an ex-US study (Australia, Europe,
South Africa, New Zealand and Israel) evaluate that also particularly evaluated GI safety.

APPEARS THIS WAY
ON ORIGINAL
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Table 8. RA trials. Adverse events requiring withdrawal and serious adverse events,
(012 (4 w), 022, 023 (12 w). 41(24 w)) § = Serious event. N = found to be not related to study drug by Searle Medical

Monitor.

Total number of Placebo 40 mg SC 100 mg BID | SC 200 mg BID SC 400 mg BID Naproxen 500
patients BID BID N=443,
N=537 N=81 N=468 N=862 N=951 or Diclofenac
75 mg BID (D)
N=329
Dyspepsia 2 1 3 5 5 6 (one S)+ 8 D
Diarrhea 1 1 6 2 5+5D
Abdominal Pain 2 4 10 1 7+27D
Nausea/vomiting 1 5 1 1+3D
Esophagitis/gastritis i
Rectal burning N .
S.Bowel obstruct IDN
G.I. bleeding/ 1 6D (oneS)
ulcer
Abdominal fullnes, 1 2D
flatulence
Palpitations IN 2
SVT
CHF I'N
Chest pain, CAD 1 SN, 2 S(one ML, N) 1SN IN
1(MI),SN
Headache 3 2 1 1D
Dizziness 1+ headac & face 1 2+2D
edema
Tinnitus 1 1 (+ otitis med & 2 1
periorb edema)
Hyperesthesia, 0428122 N
numbness, tingling
Depression/somnole | | 0333/23, 1+1DS
nce
Anxiety/irritabilit 1 1D
CVA 0598/41 SN I SN
Rash/urticaria/aller | 6 4 16 (one w/ periorb 12 (one w/ swollen face 3+1D
gic reaction + edema, one w/ face and laringeal edema,
= 1 (+ face edema, one w/ one w/ face edema, one
edema & angioedema) w/ sob, two w/ numbness
broncosp) & paresthesias, one w/
rigors & chills, one w/
anaphylactoid react N),
Pruritus 3
Bronchospasm 1
Skin disorder 2 skin ulceration N, 1 skin ulcer (diabetic
ulcer),
1 fingertip 1 vasculitic lesions both
excoriations N, hands
1 contact dermatitis
Accidental injury 1 SN
Malignancy 1 SN 2 SN (one DEATH) 1 SN
Fatigue I 2
Dyspnea 1
Pulm embolism 1 DSN
Respiratory inf: 1 3N
URI, bronchitis
pneumonia,
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Phlebitis 2DN

Edema face 1 1 Face & mouth 1 periph 1

Leg cramps ) 1 1

Hematuria

Kidney stone I SN

Stomatitis 1

Miscell. 1 epistaxis 1 D SN (recto
vesical fistula)

Elev. 0519/41 2D
BUN/creatinine

Elevated 0288722 0915/23
SGOT/SGPT

Hipokalemia 0663/23

Anemia 078522 N (+ TDS
thrombocytemia

Serious Adverse Events without withdrawal:
Trial 012: none

Trial 023: '

0501 Myocardial Infarction , SC 200 bid (N)

0757 Basal skin cell ca. Naproxen

0485 Accidental injury, diabetic, gangrenous toe (SC 200 bid) (N)
One patient with colon CA in SC 100 bid

1137 Cholecystitis on placebo

Additional adverse event of note in trial 023: # 0895 (neuropathy, syncope (N), fungal infection ringworm)

Trial 022:
Placebo: 0558 chest pain, 2 skin malignancy N
Naproxen 500 mg bid: 0042 facial cellulitis , aggravated RA 1 patient
Celecoxib: 0921 upper resp. infection. N. SC 100 bid,
0462 pneumonia N SC 200 bid, 1625 bronchitis N SC 200 bid
0921 upper resp. infection. N. SC 100 bid,
0212 angina pectoris — SC 400 bid,
0683 aggravated HTN (N) SC 400 bid

Trial 041:
Diclofenac 75 mg bid: 1 back pain. 1 lymphangitis, | gastroenteritis,1 CTS release, 1 amputation of little toe,
I cellulitis. 1 pyometra,
Celecoxib 200mg bid: 0790 Septic arthritis (post op) “shoulder sepsis™ S N.
0126 Myocardial Infarction. S N, 0039 depression S N,
0707 dyspnea, 0202 and 0093 pneumonia S N,
0481, 0892 and 0157 accidental injury S N.
0011 anemia + pleural eff




COMBINED OA AND RA.

Table 9. Adverse events requiring withdrawal and serious adverse events (062 and 071
(24 weeks, ex US)) S = Serious event. N = thought to be not related to study drug by Searle Medical Monitor.

Total number of
patients

Cx 200 mg BID

N =636

Ibuprofen 800 mg
TID
N =346

Diclofenac 75 mg
BID
N =387

Naproxen 500 bid

N= 267

Dyspepsia

11

2

Diarrhea

4

Abdominal Pain

8 (one N)

Nausea/vomiting

| W = N

2

Constipation

1

Esophagitis/gastritis/
gerd

2

S.Bowel obstruct

G.I. bleeding/
gastric ,duodenal,
esoph ulceration

2 S (one intestinal
perforation N),

7 (two N)

Abdominal fullnes,
flatulence

Palpitations

1/71

SVT

IS (arr).
ISN

CHF

1/71

Chest pain, CAD

3/62 SN

1/7tMIS N

1/62 SN

I MLL.SN

Syncope/ sudden
death

1/71

1/71 sudden
DEATH,SN

Hypertension

I N,
| DEATH,SN

Hypotension

I hypoten

Dizziness

3/71

Tinnitus/deafness

Hyperesthesia,
numbness, tingling

2 (one N)

Depression/somnolen
ce

1/71

I

Abnormal gait/
dystonia

CVA

| DEATH (brain
stem infarct) S N

Rash/urticaria/allerg
ic reaction

Skin disorder

2 (one N)

2/71

2 (one anaph
shock)

1 soft tissue
infection N

3

Arthralgia/myalgia/
worsening arthritis

Accidental injury

2

1 SN

Malignancy

ISN.

ISN

Dyspnea

1 COPD exac S N

Respiratory inf:
URI, bronchitis
pneumonia,

2 ( one otitis media
+ deafness) N

ISN

Cough

Pleural eff

1/71 SN (empyema
D)

Edema

Face 1/71

Face 2/71

Face 1/62.

Miscell

1 SN (kidney stone)

I Breast enlargement




| Urinary infection | IN | 1 SN

Elev. 1 1
BUN/creatinine

Abnormal liver, 1 3
1SGOT/SGPT

Anemia 3 1

Serious AE without withdrawal:

Trial 062:
Naproxen: 2 dyspnea, 1 SVT, 1 intestinal obstruction
Celecoxib 200 bid: 1 psychotic episode N, 1 aggravated hypertensionN, 1 pleural effusion N

Trial 071

Ibuprofen 800 mg TID: 1 pyelonephritis, 1 emergent surgery

Diclofenac 75 mg BID: 1 Angina pectoris, 1 Copd exacerbation, 1 atrial flutter, 1 scheduled surgery

Celecoxib 200 mg bid: | urinary infection N, 1 basal cell ca N, 1 depression aggravated, 1 scheduled surgery,
I emergent surgery.

Data analysis

After an initial safety review of all the controlled arthritis trials, statistical comparison of
the number of selected serious adverse events and adverse events causing withdrawal for
Celecoxib (50 to 400 mg BID doses), placebo and active comparators, was requested to
Searle on 10/28/98 and provided to FDA on 11/2/98.

All OA, RA and combined OA/RA trials were divided in two groups:
a) <12 weeks duration (012, 013, 042, 047, 060, 087)
b) >12 weeks duration (020, 021, 022, 023, 041, 054, 062, 071)

We requested the following categories:

[ - Gastrointestinal ~ a) Hard GI endpoints (perforation, obstruction, UGI bleeding)
b) Dyspepsia
¢) Abdominal pain
d) Nausea

II - Cardiovascular:  a) Palpitations, arrhythmia
b) Congestive heart failure
¢) Angina/ coronary artery disease/ cardiac chest pain
d) Hypertension/ aggravated hypertension
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IIT — Skin a) rash, urticaria, allergic skin reaction, dermatitis
- b) skin ulceration/skin lesion (exclude skin malignancies)

[V — Allergic reaction (excluding skin rash)/ anaphylactoid reaction/ anaphylactic shock,
bronchospasm/ asthma/ angioedema

V — Infections a) respiratory (otitis, rhinitis, pharyngitis, upper respiratory,
sinusitis, bronchitis, pneumonia)
b) urinary (cystitis, bladder, kidney, pyelonephritis)
c) sepsis
d) septic arthritis, joint infection
e) skin infection, herpes zoster

Summary of the analysis performed by Searle, based on Searle’s database (need to fill out

the numbers) (my numbers may look different because some patients withdrew with more
than one event and I chose only one, may be different from the one chosen by Searle):

Gastrointestinal adverse events: For >= 12 week trials.
For major GI events: (Perforation, Ulcers and Upper GI Bleeding) serious and
- .- causing withdrawal, there was a statistically significant difference in favor of
Celecoxib when compared to active comparators. There was no difference
between active comparators and placebo.

For dyspepsia and abdominal pain requiring withdrawal, there was a significant
difference between active comparators and Cx and active comparators and
placebo.

For <12 week trials: The incidence of dyspepsia, nausea and abdominal pain
severe enough to require withdrawal was neither different to placebo nor to the
active comparators.

|Celecoxib a the doses proposed (100 and 200 mg BID) seems to have a

safety profile superior to other NSAIDs regarding the incidence of major Gl
complications. Of note, there were “minor” GI side effects, still bad enough to
require withdrawal in 1 to 3% of patients] [Again, these data comes from Searle’s
database; Dr. Goldkin , the Gi reviewer has different data).

Of note, there was no significant number of patients withdrawn due to elevated liver
function test and this analysis was not requested to the company. However, it may
be worth it to look at LFT’s in patients withdrawn due to other GI adverse events]



Cardiovascular events:

Among the > 12 week trials there were 16 CAD related events among patients on
Celecoxib (0.4%), 5 among active controis (0.2%) and 6 among placebo (0.5 %). The
differences were not statistically significant. The incidence of arrhythmia was < 0.1 % for
all groups.

<12 week trials, the incidence of CAD related events and for arrhythmia was 0.1 % or
less for all groups.

Skin ulceration— In the November 2 Searle’s database there was only one case of skin
ulcer in a placebo <12 w patient. Among the skin lesions causing withdrawal there was 1
in Cx 200mg bid in the > 12 w trials (one case of a patient with a diabetic ulcer and a
gangrenous toe).

[Additionally I found 3 cases of Skin Ulceration, 1 case of skin vasculitis, 1 case
of “excoriation of the fingertips”, 1 case of “contact dermatitis”. The nature of these skin
lesions is not clear to me. Were they allergic, infectious, ischemic? There were also at least 2
cases of nasal septum ulceration among RA patients reported as non serious and no
requiring withdrawal.
Of note, unexplained skin lesions have been observed in dogs at higher doses, not used in

_ . humans with celecoxib and with other COX 2 inhibitors).

Allergy - There was a high incidence of different kind of skin rashes. I think that
— these rashes were mostly allergic and should alert us to the possibility of more
severe allergic reactions.

{The pathophysiologic mechanism responsible for NSAID-induced allergy is not known. It is
thought to depend on inhibition of cycloxigenase (COX 1, 2 or both?) coupled with
upregulation of S-lipoxigenase dependent pathways.

Two cases of bronchospasm were seen among placebo. No major allergic reactions were seen
in the active comparator group. However there were cases of angioedema, laryngeal edema,
bronchospasm, and anaphylactoid reaction (1 each) among Celecoxib patients. These trials
were not powered to detect infrequent adverse events particularly among the active
comparators. Additionally these trials excluded patients with known allergy to NSAID and
sulfa drugs.

Celecoxib should be used with caution in people with known allergy to other NSAIDs and
sulfa drugs].

Incidence of serious infections — There were no statistically significant differences in the
number of serious events or infections requiring withdrawal among the Cx
compared to placebo and active comparators.

Renal — Regarding renal adverse events and laboratory, Celecoxib has a safety profile
comparable to a mild NSAID. The significance of the mild increase in chloride
— among Celecoxib patients, particularly without bicarbonate data is difficult to

’
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interpret. The three special renal studies were underpowered to detect infrequent
serious adverse events; even active comparators appeared to be benign to the
kidney.
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Executive Summary

The object of this consult is celecoxib (Celebrex™) a selective inhibitor of cyclooxygenase-2.
This form of cyclooxygenase inhibitor has been developed in the hopes of minimizing the
gastrointestinal and renal toxicity associated with the nonselective or less selective
cyclooxygenase inhibitors currently available for the treatment of pain and inflammatory
diseases. The latter category of relatively nonselective cyclooxygenase inhibitor drugs is
generically known as non-steroidal antiinflammatory drugs (NSAIDs). The sponsor claims in the
Integrated Summary of Safety Information that celecoxib is distinctly different in safety profile.
Specifically, “it is associated with a lower rate of gastroduodenal ulceration and significantly
fewer clinically significant upper gastrointestinal (UGI) events than NSAIDs and incidence rates
of these events and ulcers are similar to placebo.” The sponsor’s definition of such events is
found within this review. This review will assess these claims as reflected in the endoscopic
studies 021, 022, 041, 062 and 071.

In this review results of the five pivotal studies related to endoscopic evidence of UGI toxicity
have been examined. Development of gastroduodenal lesions, defined by ulcers and erosions
identified endoscopically, has been chosen as the primary endpoint. Although a valid endpoint of
interest, gastroduodenal lesions cannot be accepted as an adequate surrogate for clinically
significant UGI events. The very definition of clinically significant UGI events is not
standardized. There are no adequate data on the extent of correlation between upper g.i. lesions
and clinically significant UGI events to warrant “surrogacy”. Theories on gastric mucosal
adaption to cyclooxygenase inhibition and pre-clinical evidence that cyclooxygenase 2 may be
beneficial for ulcer healing, further complicate the relationship between ulcer formation and
progression to clinically significant events. General references to clinically significant UGI
events and comparisons to placebo are made throughout the sponsor’s submission. These two
issues however are not defined in the studies in a way to prospectively or statistically evaluate
these claims.

The sponsor has provided reproducible and robust statistically significant evidence in three
studies that celecoxib at the doses proposed (200 mg b.i.d.) is associated with less gastroduodenal
lesions than the recommended dose of naproxen, 500 mg b.i.d. there was no consistent dose-
related increase in ulcer rate at 100, 200 or 400 mg b.i.d. regimens of celecoxib. The relative risk

for gastroduodenal ulcers associated with naproxen use compared to celecoxib ranged from 2.7 to
9.

Results of a single study were submitted comparing gastroduodenal lesions associated with
celecoxib ¢7) or ibuprofen, at the recommended dose of 800 mg b.i.d. This study revealed a
robust statistically significant advantage of celecoxib over ibuprofen. The relative risk of
ibuprofen compared to celecoxib in this study was 3.3.

Two studies ©7) comparing celecoxib k4] and diclofenac 75 mg b.i.d. revealed inconsistent results
regarding the superiority of celecoxib in regards to gastroduodenal injury.
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I. Background and Introduction

NSAID induced gastrointestinal side effects are the most frequently reported adverse drug related events in
the United States. Although most of these are minor, serious adverse events such as perforation and
bleeding are reported to occur in 2-4% of patients on chronic therapy. Use of this category of drugs is
associated with gastrointestinal adverse events from the esophagus down to the colon and rectum. The most
clinically relevant adverse events occur in the stomach and duodenum in the form of ulcers, which can
result in complications such as bleeding and perforation, although asymptomatic erosions and ulceration
are not uncommon (and according to some studies occur in up to 20% of rheumatologic patients on chronic
NSAID therapy). NSAID related ulcers tend to cause fewer symptoms than other forms of ulcer disease and
therefore may more commonly present with complications rather than dyspeptic symptoms. The broad
based usage of NSAIDs for acute and chronic pain in the general population as well as in the large
population of arthritis patients translates into a large absolute number of serious complications. It has been
estimated that at least 2600 deaths and 20,000 hospitalizations per year in the United State scan be
attributed to NSAID use in rtheumatoid arthritis patients alone;. Put another way, the chance of
hospitalization or death from a gastrointestinal adverse event is 1.3-1.6% per year in patients with
rheumatoid arthritis. Some authors estimate over 7000 deaths per year is attributable at least in part to the
use of NSAID:s in the general population in the U.S. alone. Estimates from the United Kingdom suggest
1200 patients a year die there as a result of NSAID adverse events,.

NSAID gastroduodenal injury is multifactorial. The most commonly cited pathogenic mechanism is the
inhibition of cyclooxygenase (Cox) and its catalytic effect on arachadonic acid and prostaglandin G2
locally in gastroduodenal mucosa and the subsequent depletion of endogenous constitutive prostagtandins.
This appears to be the major mechanism of gastroduodenal injury. Mucosal mucus layer penetration of
unionized drug in the acidic gastric environment and subsequent mucosal epithelial cell damage is another
mechanisms of NSAID gastroduodenal injury. Important clinical support for the Cox inhibition mediated
mechanism comes from seminal studies involving misoprostol (a synthetic analog of prostaglandin E1
available in the U.S. as Cytotec). At adequate doses and regimens this drug significantly reduces both
overall ulcer formation and more importantly, ulcer complication rates. Gastric ulcer rates in NSAID
treated patients on misoprostol were 4% compared to almost 16% in placebo treated patients. 3 In another
study serious complications such as bleeding, perforation and gastric outlet obstruction were decreased by
40% in misoprostol treated rheumatoid arthritis patients on NSAIDs,. _This placebo controlled study
required nearly 9000 patients to show statistical significance due to the low overall occurrence of these
adverse outcomes in placebo treated patients (1.5% per year). An important result of the large well
controlled studies of misoprostol was the risk stratification for ulcers. Advancing age, cardiovascular
disease, a history of ulcer disease and especially a history of complicated ulcer disease are risk factors for
NSAID related ulcers. An earlier population based retrospective case-control study from the United
Kingdom had found increasing age, gender, prior peptic disease, alcohol consumption, smoking,
anticoagulant usage and corticosteroid usage to be risk factors for peptic ulcer complications. Other studies
have yielded contradictory results, especially related to tobacco and corticosteroid usage. Most studies
however are weakened by small size, as well as retrospective and uncontrolled approaches.

There is no conclusive evidence that the occurrence of NSAID related ulcers will predict the risk of
complicated ulcers. This intuitive assumption, however is accepted by many and certainly no better
surrogate exists for the more clinically relevant endpoints of bleeding, perforation, obstruction and death.
Important evidence supporting this assumption is the cross study analysis of two studies involving
misoprostol that revealed a risk reduction of 40-50% in both ulcer risk and complicated ulcer risk.

Historically, the concept of multiple forms of Cox dates back to 1972 based on observations that
acetaminophen blocked prostaglandin synthesis in the central nervous system but not in peripheral tissues.
In 1980 studies showed that prostaglandin synthesis could be inhibited by sodium salicylate at sites of
inflammation without affecting gastric prostaglandin synthesis. In 1991 the existence of multiple isoforms
of Cox was proven through molecular characterization of a second form. This discovery has led to a flurry
of theories, models and studies of the physiologic and pathophysiologic roles of the different forms as well
as attempts to capitalize on the different tissue locations of the two isoforms to tailor therapy that requires
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inhibition of Cox. Cyclooxygenase-1 (Cox-1) is a constitutive enzyme that has been described as having a
“housekeeping” role in maintaining the integrity of the gastric mucosa and renal function while Cox-2,
which 1s more inducible, is found in association with inflammatory processes. The location on different
chromosomes would support distinctly different roles for these two isoforms. Crossover in tissue location
of the two forms does exist (except in platelets), and messenger RNA for both forms has been found in
most human tissues tested including stomach, small intestine mammary gland, uterus, pancreas, liver,
kidney, brain, thymus, prostate and lung. There is, however, an impressive differential distribution of each
isoform in specific tissues. In general Cox-1 is prevalent in stomach, kidney and platelet while Cox-2 is
prevalent at sites of active inflammation.

An array of selective Cox-2 inhibitors has been developed and extensively tested. Meloxicam, an anti-
inflammatory drug, is just such a Cox-2 selective inhibitor and has been extensively tested and marketed in
Europe . While clearly displaying the anticipated decrease in Gl toxicity at lower dosage regimens, it has
not been free of associated adverse events. Early trials with 30-60 mg. daily dosing schedules revealed
similar incidence of adverse events compared to standard NSAIDs . Even clinically accepted doses of

15 mg a day revealed some GI toxicity, although less than active comparators of piroxicam and diclofenac.
Clearly issues of degree of specificity, dose, relative efficacy and safety all must be addressed when
assessing the safety and efficacy of these compounds. Assays for Cox isoform specificity are not well
standardized. There are multiple in vivo and in vitro assays with much discrepancy among the various
assay methods. The relative merits of these drugs and their safety and efficacy profiles therefore cannot be
accepted without critical clinical scrutiny.

Celecoxib is the subject of NDA 20-998. It is a selective Cox-2 inhibitor. The GI consultation is
specifically requested to review GI safety claims related to this drug based on pivotal endoscopic studies.
The Integrated Summary of Safety Information includes claims that celecoxib is associated with a lower
rates of gastroduodenal ulceration and significantly fewer clinically significant UGI events than NSAIDs,
as well as incidence rates of these events and ulcers that are similar to placebo.

I1. Scope of Medical Officer’s safety review:

Endoscopic safety data are drawn from six endoscopy studies. The adequacy of study designs will be
assessed as well as criteria used for endoscopic evaluation. Confounding co-morbid conditions, co-
interventions and known prognostic factors will be addressed. Validation of endoscopic coding will be
performed through a random sampling of 10% of all enroliees and all patients withdrawn for any reason
from the endoscopic studies 021, 071 and 041. Study 021 was one of two twelve-week studies with
baseline and end of study endoscopic examinations. Study 071 was one of two twelve-week studies with
monthly interval endoscopic examinations. These two studies were part of the North American Trials.
Study 041 was the international study with only end of study endoscopic examinations. These three trials
represented different endoscopic protocols for validation. All primary endoscopy reports and coded study
documents will be compared for accuracy of data transfer. All sponsor defined clinically significant UGI
events, from all controlled trials, will be reviewed in view of the safety claims made based on these reports.

We are reviewing a new drug entity representing a possible major breakthrough in our understanding of
the biology of inflammation and prostaglandin function. Safety data from the large number of patients in
non-endoscopic studies are relevant since large numbers of observations are needed to establish statistically
significant differences when it comes to the clinically relevant endpoints of bleeding, perforation,
obstruction and death associated with the use of nonselective Cox inhibitors. Nonendoscopic safety data,
other than the clinically significant UGI events, will be reviewed by the primary reviewing division.
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I1I. General design and study definitions of endoscopic protocols
A. General study format

All endoscopy studies followed a similar format although the duration of studies varied. Some included
placebo controls while some included only active comparators, depending on the efficacy and safety issues
to be addressed. The international study (041) had some variances that will be noted. All studies involved
randomization, and double blinding. Each study included doses that are claimed to be effective in the
treatment of those conditions for which FDA approval is being requested. One endoscopic study
(022)included a 2X dose

B. Study duration

The first endoscopic study reviewed was a pilot study in healthy volunteers of 1-week duration and is of no
value in assessing long term safety. Four of the endoscopic studies were of 12 weeks duration and one
international study was of 24 weeks duration. This 24-week study allowed for pre-protocol usage of
NSAIDs and did not include a baseline endoscopy. This omission limits the value of this longest of
endoscopic studies when assessing for asymptomatic endoscopically proven ulcers. This trial could give
valuable data on the rate of adverse events, including serious adverse events over the longest period of time
that this product has been studied in a controlled manner. It does reflect the setting that a drug will most
likely be used in practice (absent endoscopic baseline).

Ideally, there should be longer- term data to assess Gl safety. This is particularly important when reviewing
a compound aimed at treating chronic, lifelong conditions and chronic pain. Some studies in the literature
suggest that the incidence of GI adverse events stabilize within several months. There is no definitive
evidence however of this claim. While mucosal changes occur within minutes of ingesting an NSAID,
these acute changes, related to topical effects, are different than the development of clinically relevant
ulcers, which take longer to occur. The protective and adaptive changes that may occur during longer
duration of exposure to NSAIDs are not well understood. The possibility of upregulation and
downregulation of the Cox isoforms and other enzymes in the prostaglandin cascade within the
gastrointestinal mucosa makes it risky to extrapolate from safety data available from previously published
literature on NSAIDs that might suggest that a 6 months study may be adequate to establish long term
safety. There are studies that suggest a beneficial role for Cox-2 activity in the healing of gastric damage.
Cox-2 inhibition may interfere with healing of gastric ulcers if this preliminary data is relevant to human
physiology. The novelty of this area of medicine and pharmaceutical intervention makes it impossible to
safely extrapolate very far from evidence based recommendations. Look term studies of the safety of Cox-2
would therefore be desirable.

C. Endoscopic parameters and important definitions:

Endoscopic parameters: The scoring system defined by the sponsor in table ! refers only to the
gastroduodenal mucosa and has been used in other studies in the medical literature. This system is used in
all 5 pivotal endoscopic studies.
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Table 1 (from study 021)

Table 2. Mucosal Scoring Scale

Grade Description

0 No visible leslons (i.e., normal mucosa)

1-10 petechiae
>10 petechiae
1-5 erosions*
8-10 erosions”
11-25 erosions*
>25 erogions*
7 Ulcer™*

*  An erosion was defined as any break in the mucosa withaut depth
** Anukcer was defined as any break in the mucosa at least 3 mm in diameter
with unequivocal depth.

DO DN

By definition endoscopic findings are subjective, relying on visual interpretation. There are no reliable
methods to assess depth. The definition of erosion is even more subjective than the definition of an ulcer as
defined by the sponsor. If depth is difficult to assess, than a break in the mucosa is even more difficult to
assess. Requiring the presence of an exudate or white coating adjacent to normal pink mucosa would better
define this entity. Counting erosions is difficult given the variability in size and observer ability to
visualize them. The identification of petechiae is of less clinical relevance and even more subject to
interobserver variability. The value of the 1 through 6 levels of the grading system above has not been
validated for clinical meaning. Forturiately the bulk of analysis by the sponsor and the bulk of this
reviewer’s attention will be on the level 7 finding of an ulcer. At this time there are no better surrogates for
the risk of clinically relevant upper gastrointestinal events than endoscopic findings. Therefore, even with
the limitations as noted, these data, along with adverse event data are the best surrogate parameters to use
in defining safety to the mucosa of the upper gastrointestinal tract. The optimal analysis would involve the
relevant clinical endpoints themselves; significant bleeding, perforation, obstruction and death.

Esophageal endoscopy findings were also collected but were not based on this scoring system. The results
were not included in the endoscopy analyses, as the sponsor did not define these as relevant endpoints.
Although esophageal damage is within the constellation of NSAID induced pathology, the gastroduodenal
effects have historically been considered the most serious and were chosen by the sponsor as the
parameters of interest.

The endoscopy coding form reproduced below included both relevant and irrelevant data as defined in the
protocols. None of the protocols define the number of ulcers or size as a parameter of interest and yet a
large part of the forms are occupied by space for this information. As will be discussed later, many
endoscopists did not collect the relevant data endpoint of the number of erosions and there were cases of
mistaken coding and poorly legible primary source documents from which sponsors representatives had to
transfer data. Direct data entry by the endoscopists would have eliminated some coding difficulties.
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Important Definitions from the study text

Adverse Events

The Investigator will be required to provide appropriate information concerning any
findings that suggest significant hazards, contraindications, side effects, or precautions
pertinent to the safety of the drug under investigation.

Types of Adverse Events

The term "adverse event" could include any of the following events that develop or
increase in severity during the course of the study:

a. Any signs or symptoms, whether thought to be related or unrelated to the
condition under study;

b Any clinically significant laboratory abnormality;

¢. Any abnormality detected during physical examination.
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Signs or Symptoms will be graded by the Investigator as mild, moderate, or severe
according to the following definitions:

Grade: Definition

Mild: Causing no limitation of usual activities.
Moderate: Causing some limitation of usual activities.
Severe: Causing inability to carry out usual activities.

Serious Adverse Events

A "serious" adverse event is defined as any event that suggests a significant hazard,
contraindication, side effect or precaution. A serious adverse event includes any event
that:
a. Is fatal,
b. Is life threatening, meaning the patient was, in the view of the Investigator, at
immediate risk of death from the reaction as it occurred, i.e., it does not include
a reaction that, had it occurred in a more serious form, might have caused death;
c. Is permanently disabling;
d. Requires, or prolongs, inpatient hospitalization;
e. Is a congenital anomaly; '
f. Is a cancer;
g. Is an overdose.

Investigators were instructed to immediately report any event considered to represent a
potentially clinically significant UGI event (defined as UGI bleeding, perforation, or
gastric outlet obstruction). Data pertaining to the event were summarized and distributed
in a blinded fashion to each of the Gastrointestinal Consultants to determine whether the
event was a clinically significant UGI event. For all reviews, Committee members were
blinded to which treatment patients had received.

The committee adjudicated all potentially clinically significant UGI events according to
the following prospectively defined criteria:

1. UGI Bleeding

- hematemesis with a lesion* at endoscopy or x-ray,

- lesion at endoscopy with evidence of active bleeding or stigmata of a recent
hemorrhage (visible vessel or clot attached to the base of an ulcer),

- melena with a lesion at endoscopy or x-ray,

- hemoccult positive stools with a lesion at endoscopy or x-ray with evidence of
serious bleeding, which included:

1. fall in hematocrit over 5% (absolute change)

ii. signs of postural vital sign changes (increase of pulse rate of 30 bpm and a
decrease in systolic blood pressure of 20 mm Hg and a diastolic blood
pressure of 10 mm Hg)

iii. transfusion of more than two units of blood

iv. blood in the stomach

e A lesion is an ulcer or large erosion.
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2. Perforation

This was a perforated lesion that required surgery. It could involve a laparoscopic repair,
but only if evidence of the perforation were unequivocal such as free air in the abdomen
visible by x-ray, or peritoneal signs upon physical examination.

3. Gastric Outlet Obstruction

Gastric outlet obstruction was required to be diagnosed by the Investigator, and the
diagnosis had to be supported by endoscopy (e.g., a tight edematous ulcer in the pyloric
channel) or by x-ray results (e.g., a dilated stomach, delayed barium emptying with
clinical evidence of outlet obstruction and with ulcer in the channel or severe narrowing

and edema).

(End of protocol text)

The definition of UGI bleeding was not well defined. The term hematemesis is defined as * the vomiting of
blood and melena is defined as “ the passage of dark, pitchy, and grumous stools stained with blood
pigments or with altered blood” in the Dorland’s Medical Dictionary. “Coffee ground emesis” is a generic
term used to describe the appearance that blood may take when it has been in contact with the acid
environment of the stomach. Blood turns brown and depending on other factors may take on the
consistency of coffee grounds, stain other gastric contents brown or present as confluent brown material.
The term melena was used in the relevant narrative surnmaries without reference to red blood or
documentation that altered color of stool was even associated with the true presence of blood. The sponsor
used the term “ coffee ground emesis” at times without any reference to documentation of qualitative
testing for heme contents. Ingested foodstuff such as coffee or chocolate may have the same appearance as
acidified blood in the stomach and some foodstuffs will create a dark stool. In short, the appearance of
brown or black emesis or stool alone is not adequate documentation of bleeding. The definition of UGI
bleeding by the sponsor was incomplete in this regard. The sponsor’s agents interpreting the clinical data
assumed that coffee ground emesis was the same as hematemesis. When dealing with the most clinically
relevant safety parameter of the entire submission clear definitions and strict attention to these definitions is
critical. In the body of the review instances will be presented that represent this study flaw. Clinically
relevant UGI bleeding is not the same as documentation of bleeding. Small volumes of blood can be
intermittently lost from the UGI tract from transient lesions that are of no clinical consequence. The
medical literature has documented this phenomenon in relation to single doses of aspirin or single episodes
of alcohol intake. Numerous instances in the submission are documented where baseline endoscopies
revealed scant amounts of blood on the surface of reddened or eroded mucosa. These were appropriately
not excluded from the study but would meet the same criteria of UGI bleeding defined as a clinically
significant UGI bleed in the definition section of the studies. A more appropriate definition would require a
standardized quantitation of bleeding that would eliminate contamination of the meaningful endpoint with
insignificant bleeding episodes.

Gastric outlet obstruction (GOO) was another Clinically significant UGI event defined poorly. The method
of diagnosis by the investigator is not well stated. The diagnosis of GOO should include a consistent
clinical presentation that is supported by diagnostic testing. A case report is presented later in the review
where this lack of clinical definition resulted in an inappropriate classification.

D. Choice of comparators.

One endoscopic study used diclofenac 75mg. b.i.d. alone as active comparator. A second study used
diclofenac 75mg. b.i.d., and ibuprofen 800mg. t.i.d.. Four studies used naproxen 500mg b.i.d. as the active
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comparator. Two of these endoscopic studies were placebo controlled. The choice of comparators as well
as the dose and dosing regimens of comparators were based on manufacturers recommended dosages.
These are among the common NSAIDs in use According to the sponsor these three drugs represent over
50% of the prescription and over the counter medication usage for arthritis in this country. A limited list of
comparators cannot test the universe of NSAIDs for safety compared to celecoxib but in combination with
placebo controls the chosen active comparators may give very valuable information in testing the
hypothesis of high Cox 2 selectivity for celecoxib. Unfortunately studies of comparative GI safety among
the NSAIDs is not well controlled for similar dose/efficacy among the comparators. True relative safety
data on the NSAIDs is flawed. This fact makes it difficult if not impossible to definitively compare a study
drug to NSAIDs in a generic fashion.

IV. Review of individual trials

A. Study 014: A comparison of the effects of celecoxib 100 mg. BID, 200 mg BID,
Naproxen S00mg BID and placebo on the upper gastrointestinal mucosa of
healthy subjects.

This brief 1 week pilot safety study was designed to endoscopically assess the effects of celecoxib 100mg
b.i.d. and 200mg. b.i.d. on the upper gastrointestinal tract in healthy individuals compared to placebo and
an active comparator, naproxen 500mg. b.i.d. This dose of naproxen is a clinically effective and commonly
used dosage regimen. A total of 128 subjects were randomized and bias was minimized by double blinding
of the trial. Inclusion and exclusion criteria were appropriate for this type study. Criteria for evaluation
included medical history, physical examination, diary cards, baseline and day 7 endoscopy as well as
clinical laboratory tests including serologic testing for Helicobacter Pylori (H. pylori). Serologic testing
gives data regarding past exposure to this pathogen but does not give adequately specific information about
current infection to use in analyzing this potential confounding variable.

Results:

Endoscopy results: In this small pilot study the endoscopic safety profile of celecoxib at both doses was
similar to that seen with placebo. The naproxen group had a gastric ulcer incidence of 19%. The placebo
and celecoxib groups experienced no ulcers. Erosions also tended to be numerically higher in the naproxen
group. In this small study there was no statistically significant correlation between H. pylori serology and
ulcer incidence. As noted above, this information is of limited value.

Serious adverse events: There were no serious adverse events no withdrawals and no deaths.

This small brief Phase I study suggested a better GI safety profile for celecoxib compared to naproxen. It
was too small to statistically assess comparability to placebo. These data will not be combined with any
attempts to perform cross study analysis and will therefore have little impact on the overall assessment of
celecoxib safety for long term use.

B. Study 021 A multicenter, double —blind placebo controlled , randomized
comparison study of the efficacy and upper gastrointestinal safety of celecoxib
50mg, 100mg. and 200mg. b.i.d. and naproxen 500mg. b.i.d. in treating the signs
and symptoms of osteoarthritis of the knee.

1.Study objectives as defined by sponsor (Protocol text)
Primary Objectives
a. Compare the efficacy of celecoxib 50 mg, 100 mg, and 200 mg BID with
placebo in treating the signs and symptoms of OA of the knee;
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b. Evaluate the UGI safety of celecoxib 50 mg, 100 mg, and 200 mg BID versus
naproxen 500 mg BID and placebo in patients with OA of the knee; and
in patients with OA of the knee.
Secondary Objectives

a. Compare the efficacy of naproxen 500 mg BID and placebo in treating the signs
and symptoms of OA of the knee; and
b. Compare the efficacy of celecoxib 50 mg, 100 mg, and 200 mg BID with
naproxen 500 mg BID in treating the signs and symptoms of OA of the knee.
(end of protocol text)

2.Study design: The outline of study procedures is presented in table 2.

Table 2 (from study 021)

Table 1. Schedule of Observations and Procedures _
Screening Baseline Weeok 2 Woeek & Week 12 Early
Visit visit Day 14 Day 42 Day 84 Termination
Day -14 to -2 Day 0 +1 day £3 days 5 days

Informed Consent X

Medical History X

Physical Examination X X X

Clinical Lab Tests (a) X X X(b) X X

QOL Assessment (c) X X X X

- -~ | OA Assessments : X{d) X X X X X

UGI Endoscopy X(e) X X

Discontinue NSAID or X

anaigesic (f)

Mest Flare Criteria X

Signs and Symptoms X X X X X

APS Paln Measure {g) X

Patient Assessment of X

Function (g)

Dispense Study Medication X X X

Retum & Count Study Med X X X X

Dispense Concurrent X X X

Medications Diary Card

Retrieve Concurrent X X X X

Madications Diary Card

() Clinical laboratory tests included: Hematology (white blood cell [WBC] count with differential, red blood cell [RBC]
count, hemoglobin, hematocrit, plateiet count [estimate not acceplable), prothrombin time (PT), partial thromboplastin
time [PTT] Biochemistry {(sodium, potassium, chloride, calcium, inorganic phosphorus, BUN, creatinine, total protein,
albumin, total bilirubin, uric ackl, giucose akaline phosphatase, AST [SGOT], ALT [SGPT), creatine kinase [CK]; and
Urinalysis (pH, specific gravity, WBC, RBC, protein, glucose, ketones, bilirubin). FlexSure at Baseline and CLOtest at
Final Visit for H. pylori. Serum pregnancy test for women of childbearing potential at Screening Visit only.

(b) PT and PTT tests were not performed at the Week 6 Visit.

(c) SF-36 Health Survey and WOMAC Osteocarthritis Index.

(d) Screening Arthritis Assessment data were collected by Searle but not entered in the database. Patient's Assessment
of Pain (VAS) was not performed at Screening Visit.

(e) Screening Visk UGI endoscopy must have been completed within 7 days of the first dose.

(f) Patients discontinued oxaprozin and/or piroxicam at least four days before the Baseline Arthritis Assessments.

(9) American Pain Society {APS) Pain Measure and Patient Assessment of Function were completed by the patient during
the Baseline Viait and daily for the first seven days of dosing with study medication. (Patients enrolled prior to 28
August 1998 who already began taking study medication were not required ta complete questionnaires.)

Inclusion and exclusion criteria are extracted from the protocols and presented in table 3.
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Table 3.
Inclusion and exclusion criteria as derived from protocol 021

Inclusion Criteria

Exclusion Criteria

1. Been of legal age and consent:

2. If female and of childbearing potential, been using
adequate contraception

3. Been diagnosed according to the ACR criteria as
having OA of the knee.

4. Had a functional capacity classification of I-III at
the baseline visit:

5. Had OA in a flare state at the baseline visit.

6. Provided written informed consent before

undergoing any study procedure:

1.Had been diagnosed with any inflammatory
arthritis or gout or any acute joint trauma at the
knee or hip with OA
2. An anticipated need for any surgical or other
invasive procedure (e.g. arthroscopy or lavage that
would have been performed on the hip and/or knee
with OA during the course of the study
3J.Received oral, intramuscular, intra- articular, or
soft tissue injections of corticosteroids within the four
weeks before the first dose of study medication
4.Taken any NSAIDs or any analgesic within 48
hours before the Baseline Arthritis
Assessments.(patients taking325 mg aspirin per day
for non-arthritic reasons, if stable for at least 30 days
before the first dose of study medication, were
allowed to continue their aspirin regimen for the
duration of the study. Patients must have
discontinued piroxicam and/or oxaprozin at least
four days before the Baseline Arthritis Assessments
5.Had an active malignancy of any type or history of
malignancy. (Patients who had a history of basal cell
carcinoma that had been treated were eligible.
Patients with a history of other malignancies that had
been surgically removed and who had no evidence of
recurrence for at least five years before study
enroliment were also eligible.)
6.Had been diagnosed with or had been treated for
esophageal, gastric, pyloric channel, or duodenal
ulceration within 30 days before receiving the first
dose of study medication
7. Had active GI disease(e.g.

inflammatory bowel disease) or had

an esophageal, gastric, pyloric

channel or duodenal ulcer(defined

as any break in the mucosa at least 3

mm in diameter with unequivocal

depth) or more than 10 erosions in

the stomach, or more than ten

erosions in the duodenum on the

baseline endoscopy
8. Had a history of gastric or duodenal surgery other
than simple oversew
9. Had acute or chronic renal failure

Hepatic disease, or a coagulation
disorder

Abnormal screening lab values >1.5 x upper limits of

normal(ULN) for either AST or ALT or any other

lab abnormalities considered to be clinically

significant by the investigator within 14 days before

the Baseline Arthritis Assessment

10. Had a known hypersensitivity to COX-2
inhibitors, sulfonamides or NSAIDs

11. Had received or was scheduled to receive any
other investigational drug during the course of
the study

12. Had previously been admitted to this study

14
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Once these criteria were met, enrolled patients underwent baseline endoscopy and again at the
end of the study or at the time of early termination. All ulcers found at any point during the study
were carried forward to be included in the final ulcer rates. If an ulcer was identified prior to the
end of the study; the patient was withdrawn. Ulcers found at the time of early termination
endoscopy were not, however, included in the adverse event reporting unless they were found at
an endoscopy for evaluation of GI symptoms.

Endoscopic data were analyzed in relation to treatment as well as multiple assumed ulcer risk
factors including H. pylori status (serology at entry and CLOtest at final endoscopy), age, history
of cardiac disease, gastroduodenal ulcer disease, NSAID Gl intolerance, gastrointestinal bleeding
and aspirin use during the study. Unfortunately neither baseline population status or ulcer
incidence data was available in relation to alcohol or tobacco use. This reviewer considers this to
be a significant flaw in the study design of all the submitted endoscopic studies as there exist
significant data in the medical literature on ulcer disease regarding the relative risks associated
with alcohol and tobacco use.

Information obtained on low dose aspirin use was based on patient volunteered information
written on a concurrent medication diary card as described below. Many patients would not
consider prophylactic aspirin therapy when filling out such a diary and aspirin use may be
significantly underreported.

The original protocol was amended after the study was begun to change criteria for endoscopic
evaluability. Initially screened patients with more than 10 erosions were excluded from the study and hence
endoscopic evaluability. The final protocol included such patients. Also, initially protocol deviations that
included the use of any anti-ulcer drugs or antacids would have been grounds for exclusion from
endoscopic evaluability. Administrative change #4 modified these exclusions. Following the change only
participants taking anti-ulcer or antacids for more than three consecutive days since prior visit or for a total
of five days during the entire study were excluded from endoscopic evaluability .The protocol changes
expand the definition of endoscopic evaluability in a retrospective manner. The effect of retrospectively
altering a major protocol to include patients with more than 10 erosions is unclear. One would expect
randomization to affect all groups similarly. The inclusion of patients who took “low dose “ anti-ulcer
medication or antacids would presumably increase the cohort size and have unknown effects on the
statistical results.

The use of drugs other than study medication was discouraged during the screening
and treatment periods. The following drugs were specifically prohibited:
1. NSAIDs (other than 325 mg aspirin per day for nonarthritic reasons);
2. Oral or injectable corticosteroids;
3. Analgesics (Acetaminophen up to 2 g/day may have been taken for reasons
other than arthritis, only if absolutely necessary, and for no more than three
consecutive days. Acetaminophen must have been avoided within 48 hours
prior to arthritis assessments performed at any visit.) Patients were not to use an
analgesic for relief of arthritis symptoms;
4. Anticoagulants; and
5. Anti-ulcer drugs.

The use of any medications other than study medication was to be recorded on a Concurrent Medications
Diary Card which included the drug name, dosage, regimen, reason for therapy and therapy dates.

3. Results:

i. Patient demographics: Patient groups were comparable in
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regards to age, sex, history of NSAID intolerance, history of gastroduodenal ulcer, history of
Gl bleed, cardiovascular disease, baseline endoscopy scores, race, and H. pylori status
(serologic test). Patient demographics were not given on tobacco use, aspirin use and alcohol

Patient disposition: 1215 patients were enrolled in this study but protocol changes limiting the
study to only patients with OA (and excluding hip patients) symptomatically involving the knee
dropped the efficacy cohort down to 1192 but the endoscopy cohort remained at 1215. Each of

the four groups contained between 226 to 252 patients. 384 or 32% patients withdrew from the

study (24% due to lack of efficacy and 8% due to adverse events).

The number of patients endoscopically evaluable was ultimately even smaller. Twelve week
ulcer data are available for 104 or 42% of placebo, 159 or 62%- 50mg b.i.d. celecoxib, 152 or
64% of-100 mg b.i.d celecoxib, 146 or 62% of - 200mg b.i.d celecoxib and 134 or 58% of
naproxen 500mg b.i.d participants.

All ulcers identified at any point during the study are carried over to the end of study to give
crude ulcer rates.

Serious UGI Adverse events

All such described events were reviewed case by case. Only one case was felt by this reviewer
to be related to any of the study drugs. The clinical summary is found below as it appeared in
the submission:

(from text of study021)

Patient No. US0004-0662 DER 970723-CL499 (Abdominal Pain, Gastritis, Gastric

Ulcer, Hleus) was a 49 year old female with a history of OA, ulcer, and nerve problems.
The patient was enrolled into the study on 24 April 1997 and randomized to receive
SC-58635 200 mg BID. After 79 days of treatment the patient was hospitalized with
stomach pain and distention and was discharged two days later. The Week 12 endoscopy
was performed the following day and revealed hiatal hernia and diffuse gastritis with
small 0.2 cm gastric ulcer without active bleeding (endoscopy report says ‘not sure about
the ulcer’ but later confirmed presence of ulcer). The patient started famotidine the same
day. A follow-up visit on 21 Sept 1997 included the following diagnostic tests: an
unremarkable chest x-ray; an x-ray of the abdomen that suggested a localized ileus in the
mid-abdomen; CBC with differential, PT/PTT, creatinine kinase, cardiac troponin 1,
urinalysis, amylase, and lipase were normal. Chemistry profile was normal except for
low potassium of 3.5, elevated calculated globulin of 4.1, and elevated lactic
dehydrogenase of 242. Concomitant medications included albuterol, nifedipine,
gabapentin, sertraline hydrochloride and trazodone hydrochloride. The patient completed
the study and according to the study coordinator is “feeling much better.” The patient has
recovered. The Investigator determined there was a probable association between the
event and the study medication and the Searle Medical Monitor was uncertain regarding
the possibility of a relationship with study medication.

(end of text of study 021)

The endoscopy reports on this patient were reviewed. The baseline endoscopy revealed 6
erosions in the pyloric area. The remainder of the examination was totally normal. The week 12
endoscopy that occurred during the hospitalization for this adverse event revealed the gastric
ulcer noted above. This was a new finding in addition to the gastric erosions seen at baseline. In
addition the duodenal endoscopy revealed three new erosions not present during the baseline
exam. The small size of the ulcer (under 3mm) technically excluded this patient from qualifying
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iv.

as having developed an ulcer in this study protocol. This reviewer found it striking that this
event was not felt to be definitely or likely related to the study drug by the Searle monitor.

This reviewer concludes that there was one “serious” UGI event related to a study medication:
celecoxib. No clinically significant UGI events, as defined by the protocol occurred during this
study. One patient death occurred during the study. This death occurred due to complications
following surgery for a gangrenous gall bladder and is felt unrelated to the study or study
medication

Endoscopy
Data validation

An audit of the endoscopy source documents and coding sheets was conducted to validate the
endoscopic data. Reports from 516 patients out of the 1193 patients enrolled in the study were
reviewed. This included 10% of all patients enrolled and all withdrawn patients. A total of 942
reports were reviewed. 5% of reports were missing either the source document or the case report
form for auditing. In 3% of the reports reviewed there were coding discrepancies. The majority of
these discrepancies involved extrapolation by the coding person of imprecise reports. The coding
sheet and study protocol required quantitating the number of erosions present. One of the endpoints
of the study was the overall endoscopy score as defined earlier in this review. The source
documents for endoscopy were not standardized and each endoscopist dictated or hand wrote their
reports. In 18 cases the endoscopist did not quantify the number of erosions. Terms such as “a few”,
“several” or “multiple” were used. This coding process made it necessary for the coders to
extrapolate to an absolute number in order to complete the case report forms. This makes the data
on endoscopic score difficult to interpret accurately. Two cases of miscoding were identified where
ulcers were noted on source’documents but transferred to the case report forms as erosions. One of
these was in the placebo group and one was in the naproxen group. This represents a 3% (2/69 total
ulcers identified) error rate assuming that this audit is representative. The blinded nature of this
study mitigates these flaws to some extent. There is no apparent pattern of miscoding and no study
is without human error. There are no standards of acceptable error rates in clinical trials.
Endoscopic measuring devices and video endoscopy may have been helpful in resolving coding
questions that arose after the endoscopies were completed. A complete audit of all endoscopic data
could be requested although the data are now unblinded. Correction for the uncovered errors is also
possible although the incomplete nature of the audit leaves other possible errors uncorrected and
adds a potential bias since the audit included all withdrawals and only 10% of completed patients.
The errors as identified do not change the significance of the study results. The least confounding
management of this issue is to note the results of this audit for future consideration and assessment
of these studies. Future studies would benefit from the use of photographic aids for all endoscopies
as well as measuring devices when size of a lesion is relevant. Careful attention by the endoscopists
to the details required by the protocols would also improve the accuracy of data collection.

APPEARS THIS WAY
ON ORIGINAL
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Endoscopy results
Table 4 (from study 021)
TABLE 33
GASTRODUODENAL ENDOSCOPY RESULTS
PART 1 OF 7: NUMBER OF PATIENTS WITH ENDOSCOPY PERFORMED BY TIME INTERVAL
INTENT-TO-TREAT COHORT (ITT) -- KNEE AND HIP PATIENTS
PLACEBQO SC-58635 SC-58635 SC-58635 NAPROXEN
50MG BID 100MG BID 200MG BID 500MG BID
(N=247) (N=258) (N=239) (N=237) (N=233)
No Ulcer Ulcer No Ulcer Ulcer No Ulcer Ulcer No Ulcer Ulcer No Ulcer | Ul cer
Study
Days
WK2 63 1 30 2 30 1 25 2 19 2
(2-28)
WKé6 37 1 32 3 34 3 40 2 34 10
(29-76)
WKI12 102 2 156 3 148 3 137 9 112 22
(77-91)
>91) 10 2 7 0 8 9 5 9 11 9
TOTAL 212 5 225 8 220 7 208 13 176 34
Table 5 (from study 021)
_ ac-5443% COMPARATIVE XFFICACY AND UCI SAFETT VS NAFRCXEN IN OA
- - MA9-96-02-021
TANLE 33
GASTRODUCDENAL BNDOSOOPY RESULTE (a)
FART 2 OF 7: AMALYSIS OF CRUDE ULUMR RATE
DPTENT-TO-TARAY COHORT (ITP?) - KNEE AMD MIP PATIENTS
PLACEEO a-Se62% ac-54£1% BC-58615 EAPROXEN
5DM0 BID 100M6 BID 2000 AID 500M0 RID OVERALL
(Me 247) Ne 259) (N= 239} (M= 237} (M= 233) P-VALUR (¢)
WEEK 32
CRODE TICER RATE(w) <0.0401
NO ULCER 102( 96%} 156( 95%) 1484{ 95%) 137¢ 918} 112¢ T7%}
VLCER 4 48) e[ Sa) T s 13¢ %) 34( 23%)
TMENOWR {WITHOUT ENDO/WEYH RNDO} 141( 41/100) 84 32/ 62) 2¢L 207 S4) 97¢ 22/ €5} a7¢ 24/ 53)
PINAL
CRIOUE ULCER EATE (b} : <0.001
RO DLOER 212(¢ 94} 225( 3MM) 22D¢ 57N) 08¢ 94%) 176( 84s}
VICER 5{ 2%} iy 3w 74 3w 13{ &% 340 16%}
UHKNOWR {WITHOUT ENDO/WEITH XNDD} 30( 307 Q) 251 25/ 0) 124 127 0} 18 16/ 9 (23 @
p-VALURS POR TREATMENT CUMPARISOHA [d}:
10082 BID 200MC BID SO0MC BID L00MG BID 200G BID 200MC BID XAPRCXER NRAPROALN WAFROXEN  NAPROXRN
vs. ve. va. va. vs. ve. va va. vs. vB.
PLACERO PLACEB BLACEBO 500G BID SOMO BID  100MO RID  PLACERO 505 BID 100G BID 20080 AID
WEEK 12 2.731 ¢.173 0.844 0.892 0.204 6.233 «<0.901 - <0.00% :0.001 <0.001
FINAL ¢ D.642 0.073 0.472 0.803 8.1é8 ¢.221 «<ft. 00L «0.002 <0.001 <0.001
(a) Ko uleer: Y 1thin the viait window without ulcer;Ulcers wlcer dstected prior to or withinm the visit window
Voaknown: other cases; Window is (e/-]} 7 days of the scheduled time
(b} Bawed on tha final endoscopy result of sach patiant
ta) ¢ Maatel-Ha 1 teat of 11 ocosparinon atratified by baseline status (p-value from Row Mean Soocres Differ},
tynknoan ! patients are sxcludsd From the analvedis
{d) Cock X 1 tost of ¢ ison etracificd by baseline status (p-wulue from Row Mean Scores DAffer),

‘uniknown’ patients are sxcluded from the annlywim
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Table 6 (from study 021)
TAELE 34
GASTRIC ENDOSCOPY RESULTS (a) (D)
PART 1 OF 10: MEANS AND FREQX/ENCY DISTRIBUTION
INTINT-TO-TREAT COBORT (ITT)] - KNER AND HIP PATIENTS
PLACERO 8C~58635 SC-5863% 8Cc-58635 NAPROXEN
50M3 BID 100G BID 200MG BID 500G BID
(= 247) (4= 258) (o= 239) (¥= 237) (v 233) P-VALTE (c)
WEEX 12
N, MEAN (STD DEV) 106,1.2 {1.82) 164,1.1 (1.92) 155,1.3 (1.87) 148,1.4 (2.08) 141,3.1 {2.52)
FREQUENCY DISTRIBUTION <0.001
0 (MO VISIBLE LESTONS) 68( 64%) 107¢ 65%) 89( 37&} 84¢( 57%) 41( 29%)
1 (1-10 PEYECKTAR) s( 6% 17¢ 108) 19( 128} 16{ 118) 6t 4%
2 {>10 PETECHIAE) 2( 2%) 3t 2%) it aw) 6{ 48) 4( 3%)
3 {1-5 BROSIONS) 22( 21%} 21 138) 30( 19%) 22{ 15%) 31¢ 22%)
4 {6-10 EROSIONS) 2¢( 2%} 2{ 18%) S( 3y 7{ 5%) 16( 11§)
5 {11-25 EROSIONS) 2( 2%} 5( ) 1{ <4W) 2{ 1%) 17¢ 12%)
§ ({>25 EROSIONS) o( 0%} 1{ <18) 1¢ <1%) 1{ <1%) 1( <1¥%)
7 (oLeRR) o e P! 7( sy 10¢ 7% 25¢ 18%)
UBKNOWVET 141 94 84 89 b ¥]

P-VALUES FOR TREATMENT COMPARISONS (d):

100MG BID 200MG BID 50MG BID 10003 BID 200MG BID 200MG BID HNAPROXEN NAPROXEN NAPROKEN NAPROXEN
vs. . V8. - . . vs. vs. V8. vs.
PLACRBO PLACEBO PLACEBO 504G BID 50mG BID 100MG BID  PLACKEO 50MG BID 100G BID 200Ms BID

0.338 0.438 0.99¢8 0.208 0.298 0.862 <0.001 <0.001 <0.001 <0.001

(a) The last cbservation carried forward approach is used for known ulcex only

(b) 8core ranged from 0 (no visible lesions} to 7 (ulcer)

(c) Coch -Mantel-Ha 1 teat of overall conparison stratified by baseline status {p-value from Row Nean Scores Differ)
UNKSOMN¢ patients were excluded

(d) Coch Mantal -H test of treat 14 parison stratified by bageline status (p-value from Row Msan Scores Diffaer)
UNIGKONN® patients ware excluded

-

These.data display a significant difference in ulcer rate and overall endoscopy score between naproxen and
all three doses of celecoxib. Survival analysis revealed a higher 12 week and cumulative ulcer rate than did
the simple analysis noted in table 5. Based on a survival analysis the gastroduodenal ulcer rates are 5.6%
for placebo, 8.1% for celecoxib 50mg 5.1% for celecoxib 100mg and 12.4% for celecoxib 200mg and
33.8% for naproxen. Refer to table 7. The study design did not power the data to pick up statistically
significant differences in ulcer rates among the different doses of celecoxib and compared to placebo. Even
with this underpowering effect, the difference between placebo and the celecoxib 200-mg group almost
reached statistical significance. The absolute difference in final crude ulcer rates between placebo and
celecoxib groups 50-mg, 100 —mg and 200mg doses was 50%, 50% and 300% respectively. Combining
celecoxib groups the final ulcer rate was 4% (or 200 % higher than the ulcer rate in placebo). The trend of
higher ulcer rates in the highest dose celecoxib group seen in this study is not a pattern seen in other
studies.

Table 7 (from study021)

PANLE 33
CASTRODUODEMAL ENDOICOFY RESULTS
FART 4 OF 7: CIMULATIVE ULCER RATRE BABED ON EAPLAN-MEIER ESTIMATES AND TERATMENT COMPARISON

INTENT-TO-TREAT OCHORT {IT?) - EMEK AND HIP PAYIENTS

PLACERO BC-58625 BC-50635 ac-58835 FOAFROXEN
500 BYD 10044 BID 1DOoNG BID 5000 BID
{N= 247} (K= 259) {l= 239} (W= 237) {h= 233} p-VALTE [a}
EATE BAZED ON KAFLAN-MEIRR BSTIMATES (b}
WEEK 12 5,64 8.1% 5.18 12.4% 33.88 «0.001

p-VALUES FOR TREATMENT COMPARISONA AT WEEE 12 {a)

100MG BID 200MQ BID 508K B 10083 BID 200M3 BID 200MG BID NAPRCWEM NAPROKEN JVAPROXEN  MAPROXEN
vs. va. ve. ve. vs. . ve. ve. V3. V5.
PLACKBD PLACKEO PLACYRO £01a BID S0ma BID 100MG RID FPLACEBO S0a Br 100G BRID 3100M3 BID

0.616 0.0&9 0.46& 0.861 0.18¢ 2.157 <0.001 «0,001 «<0.001 2.002

{a} Pram Log-rank test
{b} Rates wexe read at tbe time point right after day 91 from the Xeplan-Meier curve, Pime to event is censored at day $1
i2 correwpounding smdoscopy wes performed after duy Il
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) Table 8 (from study 021 )
GASTRIC ENDOSCOPY RESULTS
PART € OF 10: FREQUENCY DISTRIBUTION BY H. PYLORI STATUS AS DETERMINED
BY BOTH THE PLEXSURE AND CLO TESTS (a) (D)
INTENT-TO-TREAT COHORT (ITT) - KNEE AND HIP PATIENTS
PLACEBO SC-58635 5C-58635 5C-58635 RAPROXEN
50MG BID 100MG BID 200MG BID 500MG BID
(= 247) (N= 258) (N= 239) (3= 237) (M= 233)
PREQUENCY DISTRIBUTION POSITIVE HBEGATIVE POSITIVR NEGATIVE POSITIVE KEGATIVE POSITIVE NEGATIVE POSITIVE NEGATIVR
WERK 12
0 11( 618) 47( 66%3 22( S5%) 62( §7%) 16( 64%) 55( 56%) 15( 47%) 55( 63%) 13( 36%) 18( 23%)
1 2( 11%) a( 3y 7( 18%) 7( 8%) 1( A4%)  13( 13%) 3( 9%) 8( 9%) 1 3w 5( &%)
2 o 0%) 1( 1v) 1( 3%) 2( 2%) 0{ 0%) 3( 3 a{ 6%) a0 2w) 2( 6%) 2( W)
3 20 118) 17( 24%) 5( 138) 13( 14%) 6( 24%) 16( 16%) 6{ 19%) 12( 148%) 5{ 14%) 22( 28%)
4 1{ 6%) 1{ 1%) 1{ 3% 1( 1%) 2( 8%) 2{ 2%) 2{ 6%) 5{ 6%) 1{ 3%) 11( 14%)
5 of 0%) 1( 1%) 3( 8%) 2(¢ 2%) ©( 0%} L{ 1%) O( O%) 1( 1%) 4( 11%) 11( 14W)
[1 0( 0%) 0( 0%) O( 0%) 10 1%) 0 0%) i{ 18) 1( 3% O( O8%) O( 0%) o( oV
7 2{ 11%) 2{ 3W) 1{ 3y 5( 5%) o 0%) 7{ 7%) 3( W) 40 5%) 10( 28%) 11( 14%)
TOTAL 18(100%) 71(100%) 40{100%) 593(100%) 325(100%) 98{100%) 32(100%) 87(100%) 236(100%) 80(1200%)
P-VALUE FOR H, PYLORI EFFECT ON ENDOSCOPY SCORE FROM ANOVA (c): 0.230
P-VALUE POR H. PYLORI BY TREATMENT INTERACTION PROM ANOVA (d): 0.267
P-VALUE FJOR H. PYLORI EFFECT ON ENDOSCOPY SCORE FROM CMH (e): 0.19¢
(a) Tha last observation carried forward approach is used for known ulcer only
(b) Positive (negative) patients should test positive (negative) by both the Plexsure and CLO tests. In all other cases,
including missing test result or misaing endoscopy, patients are categorized as unknown which resulc in removal from
the H. Pylori effect analysis
(c) From Analysis of Covariance model with treatment, center and H. Fylori as factors and Baseline value as covariate,
patients with unknown endoscopy are excluded
(d) From Analysis of Covariance model with factors treatment, center and H. Pylori and H. Pylori by treatmeat interaction
as factors and Baseline value as covariate, 'UNKNOWN' patients are excluded
(e) From Cochran-Mantel-Hasmszel test stratified by Baseline status and trsatment (p-value from Row Mean Scores Differ).
Table 9 (from study 021)
TABLE 34
GASTRIC ENDOSCOPY RESULTS
PART 7 OF 10: COMPARISON OF H. PYLORI POSITIVE VS. K. PYLORI NEGATIVE AS DETERMINED BY BOTH THE FLEXSURE AND CLO TESTS (a)
WITHIN EACH TREATMENT GROUP
INTENT-TO-TREAT COHORT (ITT) - KNEE AND KIP PATIENTS
PLACEDO SC-58635 SC-58635 SC-58635 MAPROXEN
50MG BID 100MG BID 200MG BID S00MG BID
(N= 247) (N= 258) (4= 219) (M= 237) {R= 233) p-VALUR (d)
WERK 12 CRUDE ULCER RATE BY H. PYLORI STATUS: 0.334
POSITIVE 11.18% ( 2/ 18) 2.5% ( 17 40) 0.0% { 0/ 25) 8.4% ( 37 32) 27.8% (10/ 16)
NEGATIVE 2.8% ( 2/ 71) 5.4% ( 5/ 93} 7.1% { 7/ 98) 4.6% { 47 BT) 13.8% (11/ 80)

P-VALUE FOR WITHIN TREATMENT DIFFERENCE (b}

0.213 0.349 0.160 0.360 0.093

WEERK 12 OBSERVED MEAN GASTRIC SCORE BY H. PYLORI STATUS:

POSITIVE 1.4 1.3 1.1 1.9 3.2
NEGATIVE 1.1 1.1 1.4 1.2 3.1
P-VALUE POR WITHIN TREATMENT DIFFERENCE (cC)

0.582 0.921 0.748 0.013 0.086%5

{a) Positive (negative) patients should test positive (negative) by both the Plexsure and CLO tests. In all other cases,
the patienta are excluded from the H. Pylori effect analysis
(b) From Cochran-Mantel-Hasnszel test stratified by baseline score, performed within each treatment (p-value from Row Mean Scores
Differ), patients with unknown endoscopy are excluded
(c) Prom Analysis of Covariance model with treatment, center, H. Pylori and K. Pylori by treatment interaction as factors,
and Baseline value as covariate, patients with unknown endoscopy are excluded
{d) Overall H. Pylori effect on ulcer rate from Cochran-Mantel-Haenazel test stratified by Baseline score and treatment
(p-value from Row Nean Scores Differ), patients with unknown endoscopy are excluded

Interestingly, H. Pylori status did not have any statistically significant influence on the ulcer incidence in
any group. While one could analyze tables 8 and 9 above to look for trends, the results from the other
endoscopic studies do not support the suggestion of a statistically significant relationship between ulcer
rates in this submission and H. pylori status based on serology or the concordance of serology and CLO
testing or CLO testing and histology. It is unclear if this is due a true lack of correlation between H.pylori
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infection and NSAID or non-NSAID related ulcers in this population. The large effect of naproxen and the
small size of the endoscopy cohorts may obscure a true effect. There could be methodology issues as well.
The issue of H. pylori infection and ulcer rates in this study will be discussed later in this review.

The data on aspirin use is summarized in Table 10. There appears to be a relationship between aspirin use
and ulcer incidence in the placebo group and in the celecoxib 50mg and 200mg groups. No relationship
was seen in the celecoxib 100mg dose and the naproxen groups. The nonagressive approach employed in
this study to elicit a history of aspirin use may have resulted in inaccurate information. Review of the other
12-week endoscopic studies also reveals inconsistent results. Study 22 revealed no relationship between
aspirin use and ulcers in the celecoxib groups while all 37 ulcers in the naproxen group occurred in the non-
aspirin group (37/194) and 0/16 patients on naproxen and aspirin had ulcers. Study 062 revealed the
anticipated relationship between aspirin use and ulcers in all groups (either as a trend or statistically
significant relationship). Study 071 revealed no apparent meaningful correlations. Study 041 did not
provide such data for analysis since no aspirin was allowed in that protocol. This reviewer suspects lack of
statistical power accounts for the results above findings: however with the new molecular entity celecoxib
and its asserted cyclooxygenase selectivity; a true biologic phenomena may be missed when considering
the effects of concomitant aspirin (or NSAID) and celecoxib usage. This issue will be addressed later in
the review.

Table 10 (from study 021)

FARLE 313
CAITRCDUOCENAL ENDOSCOPY RESULTS
PART 7.1 OF 7: COMPARISON OF PATIRNTS WHD URED ASFININ V8. NOT
HITHIN EACE TREATMENT GRUDP

LNTENT-TO-TREAT OOHORT (ITT) - KNEE AND HIP PATIENTE

PLACEBRO BC-58615 ac-58635 ac-5863s HAPRCXEN
500G BID 10088 BID 23001G BID 500M3 BID
_ . (N=-247) (R=-258) 1W=239) (W=-237) (R=233} P=VALUZ (b}
WEEK 12 CXUUE ULCER RASE EY STATUA 0.136
TUSE ASPIRIN 14.3% ( 2/ 14) 15.8% { 3/ 19} 4.8% ¢ 1/ 21) 20.8% [ 57/ 24) 16.7% { 5/ 30)
ROT USE ASPIRIN 2.2% ( 2/ #2) 3 l‘ { 57548} 4.58 ¢ €s234) 6.3% ( 0/126) 25.08% {29/116)
P-VALIE FOR nrer E{s) 0.012 0.537 0.054¢ 0.358
PINAL CRUDE ULCER RATE BY STATUS: 0,059
USE ASPIRIN 6.0% (27 33) 10,78 4 37 28 3.2% { 1 31) 18.2% ( S/ 33) 13.9% ( 87 36)
FOT USE ASFIRIN 1.6% [ 171Bd) 2.4% | 5/205)} 2.1% { €/19€) 4.3k ( 8/188) 16.7% [29/17¢)
P-VALUE POR WITHIN TREATMEWT DIFFERENCE{a) 0.006 D.asd 0.941 €.03& 0.743
{a) Cock 1 tort strabified by haseline, pexformed within each trxeatmezmt (fxca Row Nean Scoxe DIiffer)

(b} owverall effect on ulcer rata from W taat stratifiad by basaline and treatmeant (from Row Meen #oors Diffar)

Data were provided on the correlation between ulcer incidence in all groups and previously identified risk
factors. These risk factors included age, cardiovascular disease, prior GI bleeding, prior ulcer disease, and
prior GI intolerance to NSAIDs. Interestingly, the current study did not reveal the same relationships
except in two instances. Cardiovascular disease did statistically correlate with gastric ulcer in the naproxen
group while trending in the celecoxib 200mg. group. A history of ulcer disease statistically correlated with
duodenal ulcer incidence in the celecoxib 200mg group and trended in the naproxen group.

vi. Summary: In study 021 celecoxib usage was shown to be associated with a
statistically significantly lower ulcer rate at all doses employed than naproxen
500mg. Celecoxib usage was associated with a higher ulcer rate than placebo.
The magnitude did not reveal statistical significance. None of the studies in this
submission were powered to reveal statistically significant differences between
celecoxib and placebo. One serious UGI adverse event occurred in the study. This
was in the celecoxib 200mg bid group.

C. Study 022: A multicenter, double blind, placebo controlled, randomized
comparison study of the efficacy and upper gastrointestinal safety of
celecoxib 100mg, 200mg and 400mg b.i.d. and naproxen 500mg b.i.d. in
treating the signs and symptoms of Rheumatoid Arthritis :
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1. Study objectives: (From study 022 text)

Primary Objectives

The primary objectives of this study were to:

1. Compare the efficacy of celecoxib 100 mg, 200 mg, and 400 mg BID with
placebo in treating the signs and symptoms of RA;

2. Evaluate the UGI safety of celecoxib 100 mg, 200 mg, and 400 mg BID
versus naproxen 500 mg BID and placebo in patients with RA; and

3. Evaluate the safety of celecoxib 100 mg, 200 mg, and 400 mg BID for 12
weeks in patients with RA.

Secondary Objectives

The secondary objectives of this study were to:

1. Compare the efficacy of naproxen 500 mg BID and placebo in treating signs
and symptoms of RA; and

2. Compare the efficacy of celecoxib 100 mg, 200 mg, and 400 mg BID with

naproxen 500 mg BID in treating the signs and symptoms of RA.
(end of study text)

2. Study design:

- The study design was similar to study 021with modifications appropriate for the differences between
rheumatoid arthritis and osteoarthritis. Most importantly, patients were enrolled while on multiple
medications including corticosteroids, methotrexate, penicillamine, azothioprine, gold, antimalarials
and suifasalazine as long as the doses were stable over greater than a month and changes were not
made during the study period. The same administrative changes related to defining endoscopic
evaluability were made as noted in the review of study 021. The current study was concluded less than
two months after the changes. Endoscopic criteria used in this study are outlined in study 021.

The higher dosage regimen included in this study (400mg b.i.d.) for celecoxib may allow for a better
assessment of possible dose related trends seen in 021; assuming that the different study population
does not impact on pathophysiology of NSAID related ulcers. The chronic inflammatory process
involved in Rheumatoid Arthritis and concomitant medications may or may not increase susceptibility
of patients to NSAID related ulcers. Comparisons between celecoxib and placebo will be particularly
interesting and informative in relation to the type of arthritis.

3. Results
i. Demographics:

Patient groups were comparable in regards to age, sex, history of NSAID intolerance, history of
gastroduodenal ulcer, history of GI bleed, cardiovascular disease, baseline endoscopy scores,
race, and H. pylori status (serologic test) and concurrent use of DMARD:s as outlined in the
protocol. Similar to study 021, patient demographics was not given on tobacco use, aspirin use
and alcohol use.

ii. Patient disposition: 1149 patients were enrolled. 61% completed the study with 345
withdrawing due to lack of efficacy and 65 withdrawing due to adverse events. Only 43% of the
231placebo enrollees, 61% of the 240 celecoxib 100-mg b.i.d.enrollees, 61% of the 235
celecoxib 200-m b.i.d.enrollees, 58% of the 218 celecoxib 400mg b.i.d and 60% of the 225
naproxen treated patients had endoscopy data from the final 12th week of the study.
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iti. Serious UGI events:

There were no deaths, or serious UGI adverse events related to the study medication or
clinically significant UGI events in this study.

iv. Endoscopy Results:

Table 11, 12, 13 provides clear evidence of a difference between the study groups in
endoscopic parameters. There is a statistically significant higher gastroduodenal ulcer rate
in the naproxen group compared to all other groups. The lack of significantly higher
endoscopic scores or ulcer rate with the 400mg dose of celecoxib is of special note. The
placebo and celecoxib study groups were not statistically different from one another. As in
study 021, there was a slightly higher gastroduodenal ulcer rate in the celecoxib groups
compared to placebo. Compared to placebo, the celecoxib 100mg, 200mg and 300 mg
groups had a 100%,50% and 100% higher final ulcer incidence. Combining all celecoxib
groups and comparing them to placebo the risk was 80% high in the celecoxib treated
patients (4/200 or 2% vs. 23/639 or 3.6%). Unlike study 021, the survival analysis reveals
a divergence from the crude rate for the celecoxib and naproxen groups but not placebo
group. The rates based on survival analysis are more than double the crude rates of
cumulative ulcers at 12 weeks. To some extent this reflects the study design whereby only
symptomatic ulcer would be picked up early and all asymptomatic ulcers were only
identified at the end of the study. This would suggest that celecoxib associated ulcers are
less symptomatic (similar to what is known about NSAID related ulcers) than ulcers in
patients not on any therapy. It is unknown whether an addition physiologic effect is
causing the higher ulcer rates in the survival analysis. The fact that both celecoxib and
naproxen reveal higher survival rates than the placebo group would suggest a lack of true
equivalence between celecoxib and placebo when it comes to UGI toxicity. Since study
021 did not reveal this survival analysis effect, these conclusions are speculative. The
studies are consistent however, in their differing ulcer rates for celecoxib and placebo.

Table 11 (study 022)

TABLE 33
CASTRODUODERAL ENDOSCOPY RESULTS {m)
PAXT 2 QF 7: ANALYSIB OF CXUDE ULCER RATE

INTEWR-TO-TRKEAT CONOR® (ITT)

PLACERO BC-58635 ac-58635 ac-59£35 FAPROXKN
100NQ BID 40083 BID 40DMG BID 5000 BID OVERALL
{M= 231} (Hw 240) {¥= 235) (K= 217) {N= 2375} »-VALIE (s}
WERK 12
CRUTE ULCER RATE(a}: <0.901
MO ULCER 95( 958} 139( 34%} 139{ 964} 1224 94%) 101{ 74%)
SRR 41 4%) 8( €8} 6( 4%) 84 69} 384 28%)
(MENDNE (NTTHOUT KEDC/WITH ENMDO} 122¢ 26/ $€} 93¢ 23/ 70} 3a( 28/ K2) 874 24/ €3} a8 21/ €8}
PINAL
CROUR ULCER RATE(D): «<0.0301
NO UICER 196( 98%) 214 ¢ 9&%} a13( 97%) 1894 9sW) 173( €1t}
TLCRR ¢ 2% 9t &%} 6L 3\ §{ 48} 37¢ 18%)
WOHCWN  (WITHOUT XNDO/WITH BNOO) EXI FYIN ) 4 17 1% 0) 16¢ 16/ O) 204 204 0) 18¢ 18/ 0}

p-VALUES POR TARMMNENT CONPARISONS (d) !

200MC BID 400MC BID 140MC BID
ve Ve,

va.

PLACEBO  PLACERO  PLACERD

ZOOIK: BID 400WS BID 4om BID NAFROKEN mmm RAPRCAEN

va.
mum BID 1DOMa BID ZDM BID

WA FROXEN
va. Ve,

mé) IO(IKI BID 200M3 BID 400M5 BID
WERK 12 0.329 -0.l34 0,462 0.8%4 0.883 b.66¢ «9.001 0,001 «<0.000 «<0.001
PINAL 0.53% €.230 0.200 0.526 0.966 ¢.5e31 «<0.001 <0.001 «D,001 <0.001

(&) No ulcex: sndoscopy psxformed within the vwisit window without ulcer;Ulcer: ulcer detectsd prior to or within the visit window;
Tnknom: other casas: Window is (¢/-} 7 daye of tha scheduled time
ib) Based un thg £.\ml endoscopy result of each patient

{e) Coeh 1 test of

"vaknown’ patisats e seclueded from the soalyvis

¢(d) Coch ~unntel ] tmat of

‘unknown' patieats are exoloded Erom the apalymis
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Table 12 (study 022)
TABLE 34
GASTRIC ENDOSCOPY RESULTS {a) (b)
PART 1 OF 10: MEANS AND FREQUENCY DISTRIBUTION
INTENT-TO~TREAT COHMORT (ITT)
PLACEBO 8Cc-5B635 8Cc-58635 8¢-58635 EAPROXEN
100MG BID 200MG BID 400MG BID SO0NG BID
(N= 231) (N= 240) (N= 218%) {N= 217) {N= 228%) P-VALUE (c¢)
WERER 12
H, MRAN (STD DEV) 99,1.0 (1.71) 147,1.0 (1,75) 144,0.% (1,65) 130,1.1 (1,89) 134,3.3 (2,53)
FREQUENCY DISTRIBUTION <0.001
0 (M0 VISIBLE LESIONS) 60( 61%) 95( 65%) 86( 67%) 81( 62%) 30( 22%)
1  (1-10 PETECHIAR) 14( 14%) 19¢ 13%) 16( 11i%) 18¢( 14%) 12( 9%)
2 (>1Q PETECHIAE) 6( 6%) 2¢( 1%) 4( 3%) 2{ 2%) 6{ 4%)
3 {1-5 EROSICNS) 12( 12%) 21( 14%) 18( 13%) 17( 13%) 31( 23%)
4 (6-10 BROSIONS) ot 0%) 2( 1%) 3¢ 2%) 4( 3%) 14( 10%)
5 (11-25 EROSTIONS) 4( 4%) 2( 1%) 3{ 2a%) 0of O%) 10¢( 7%)
6 {>25 EROSICNS) o( oW) 0( 0%) 0{ 0%) 1{ <1%) ¢ 1)
7 (ULCER) 30 3N 6( 4%} 4{ 3%} Tt W) 293¢ 22%)
UNKNOWN 132 93 91 87 91
p-VALURS FOR TREATMENT COMPARISONS (d):
200M3 BID 400MG BID 100M3 BID 200MG BID 400MG BID 400MG BID NAPROXEN NAPROXEN NAPROXEN NAPROXEN
Vs, VS, vS. vs. vs. Vs, vSs. vs. vs. vs.
PLACEBO PLACEBO PLACEBO 100MG BID 100M3 BID 200MG BID PLACEBO 100M3 BID 200G BID 400MG BID
0.452 0.746 0.605 0,885 0,752 0.8727 <0.001 «<0.001 «<0.001 <0.001

{a) The last observation carried forward approach is used for known ulcer only

{b) Score ranged from 0 (noc visible lesions) to 7 (ulcer)

{c) Coch: Mantel-H 1l test of overall comparison stratified by baseline status (p-value from Row Mean Scores Differ)
‘UNKNOWN’ patients were excluded

Cochran-Mantel-Haenszel test of treatment comparison stratified by baseline status (p-value from Row Mean Scores Ditfer)

remremena—— ———1om_a

{a)

——ed o

Table 13 (from study 22)

TABLE 33
GASTRODUODENAL ENDOSCOPY RESULTS
PART 1 OF 7: NUMBER OF PATIENTS WITH ENDOSCOFY PERFORMED BY TIME INTERVAL

INTENT-TO-TRBEAT COHORT {ITT)

PLACEBO $C-586135 SC-58635 SC-58635 NAPROXEN
100MG BID 200MG BID 400MG BID S00MG BID
(M= 231) {N= 240) (M= 23%5) (N= 217) (N= 225)

NO ULCER ULCER NO ULCER ULCER NO ULCER ULCER NO ULCER ULCER NO ULCER ULCEER

srooy oavs e, e e o T e e
WK2 (2-28) 64 1 31 1 28 1 28 o 27 8
WK6 (29-76) 32 1 39 1 34 i 35 1 39 5
WK1z (77-91) 95 2 139 7 13% 4 122 7 101 23
>91 5 0 5 o 12 [} 4 [ 3 1
TOTAL 196 4 214 9 213 [ 189 8 173 37

Similar to study 021, there was no consistent pattern or relationship between H. pylori and gastric or
duodenal uicer rate or endoscopic score in any of the study groups.
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Table 14 (from study 022)

GASTRODUODRNAL EMNOSCOPY RESULTS
PART 5 OF 7: COMPARISCON OF H. PYLORI POSITIVE V3. H. DYLORT MBGATIVE AS DETERMINED BY BOTH THR PLEXSURR AND CLO TESTS (a}
WITHIN BACH TRRATMENT GROUP

INTENT-TO-TREAT CCHOMT (1TT)

PLACERC 5C-58635 $C-50635 5C-58635 MAPROXEN
1003 BID 200MG BID 400MG RID 500M3 RID
(Mm 231) (N= 240) (M= 235) ns 217} (M= 225) P-VALOR (<)
WEXK 12 CNDOE ULCER RATE BY N. PYLORI STATUS: 0.049
POSITIVE 4.8% {1/ 21 14.8% ( 4/ 27} 3.68 { 1/ 28) 11.8% ( 2/ 17) 38.98 { 7/ 18)
WEGATIVE 5.68 ( 37 54) 5.7¢ { 5/ 88} 3.38 { 37 92} 4.18 ( 47 97 15.5% (35/ 9%)

p-VALUE FOR WITHIN TREATMENT DIFFEREICR (D)

0.%32 0.170 0.604 0.267 0.277

(a) Pomitive {(negative) parienta mhould teat positive (oagative) by both the rlexsure and CLO tests. In all other cases,
the patients are excluded from the E. Pylori effect analysis

(b} From Coohran-Mantal-Hacrmtal tost stratified by basaline scora, porformed within oach treatmetit (p-valua from Row Mean Bcoras
Differ). patients wlth unknown sndoscopy are qcmm

(c} Ovarall X. Pylori effect on ulcer rate from C k. 1 tast atratified by Bamssline scors and treatment
{p-value from Row Wean Scores Differ). patients uuh ummovn ondolcow are axcluded

Other historic risk factors such as history of cardiovascular disease, age, NSAID intolerance, history

of gastroduodenal ulcer and history of GI bleeding did not reveal any consistent statistical relationship
to the gastroduodenal injury.

In the placebo group there was a statistically significant relationship between gastroduodenal ulcers
and steroid usage. This relationship was not present in other groups. This is an interesting finding but
_may simply be due to the baseline low placebo group ulcer rate. The lack of relationship in the other
groups sheds little light on the unresolved medical debate regarding the risks of ulcer disease
associated with the use of corticosteroids.

Table 15 (from study 022)

TABRLE 33
GASTRODUODEANAL FNDOSCOPY RESULTS
PART 7.8 OF 7: COMPARISOM OF STEROIDS USE
WITHIN EACH TREATMENT GROUP

INTENT-TO-TRRAT COHORT (ITT)

PLACEBO SC-58635 SC-58635 SC-58635 NAPROXEN
100MG BLID 200MG BID 400MG BID 500MG BID
{N=231) {N=240) {K=235) (N=217} (W=225) D-VALUB (b)
WREX 12 CRUDE ULCER RATE BY STATOS: 0.345
STREOIDS USE - YES 11.4% ¢ 4/ 35) 4.8% { 3/ 62) 4.3% { 2/ 46} 7.3% { 3/ 41) 23.2% {14/ 48}
STEROIDE USR - NO 0.0% ¢ 07 64) 7.0% { 6/ 86) 4.0% { 4/ 39} S.68 { Ss £9) 24.7% {22/ 83}
P=VALUE FOR WITHIN TREATMENT DIFFEREMCR(a} ©.008 0.474 6.796 0.990 0.549
FIRAL CRUDR ULCER RATE BY STATUS: 0.221
STEROIDS USR - YEB S5.7% { 47 70} 3.3% { 3/ 95) 2.5% { 2/ 79} 4.5% { 3/ 6B} 22.4% (157 67}
STEROIDS USE - NO 0.0% ( 0/130) &.7% { §/128) 2.9% ( 4/140) 3.8% [ 5/131) 15.4% (22/143}
p-VALUE FOR WITHIR TREATMENT DIFFERRNCE(a) 0.004 0.474 0.897 0.93% 0.208

{a} © Hantal -k 1 test stratified by baselina, performed within each treatment {from Row Mean Score Differ)
ID} Owerall affect on ulcar rate from CHH test stratifiod by basaline and treatmant (from Row Mean Score Differ)

Disease altering drugs did not otherwise show any statistical relationship to ulcer development
as shown in table 16.
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Table 16 (from study 022)
TABLE 33
GASTRODUODENAL ENDOSCOPY RESULTS
PART 7.9 OF 7: CCMPARISON OF DNMARDS USE
WITHIN EACH TREATMERT GROUP
INTERT-TO-TREAT COHORT (ITT)
PLACEBO SC-58635 SC-58635 SC-58635 NAPROXEN
100MG BID 200MG BID 400G BID 500G BID
(N=231) (N=240) (M=235) (#=217) (N=225) P-VALUE (b)
WEEK 12 CRUDE ULCER RATE BY STATUS: 0.175
DMARDS USE - YES 3.08 ( 1/ 33) 7.1% ( 4/ 56) 2.1% ( 1/ 48) 2.2% ( 1/ 46) 22.6% (12/ 53)
DMARDS USE - NO 4.5% ( 3/ 66} 5.4% ( 5/ 92) 5.2% ( 5/ 97} 8.3% ( 7/ 84) 28.6% (24/ 84)
p-VALDR POR WITHIN TREATMENT DIFFERENCE(a) 0.837 0.915 0.409 0.236 0.348
FPINAL CRUDE ULCER RATE BY STATUS: 0.189
TMARDS USE - YES 1.4% (17 69) 5.18 ( 4/ 78) 1.3% ( 1/ 7S) 1.6% ( 1/ 64) 15.6% (12/ 77)
DMARDS USE - NO 2.3% ( 3/131) 2.4% ( 5/145) 2.5% ( 5/144) S5.3% ( 7/133) 18.8% (25/133)
P-VALUR FOR WITEIN TREATMENT DIFFERENCE(a} 0.804 0.754 0.328 0.198 0.406
{a) C = 1 test stratified by baseline, performed within each treatment (from Row Mean Score Differ)

{b)} Overall sffect on ulcer rate from CMM test stratified by baseline and treatment (from Row Mean Score Differ)

Aspirin usage appeared to have an opposite effect on ulcer rates in placebo compared to the celecoxib
group. When reviewed in the light of the other studies in this submission, the data reveals no consistent
pattern. And will be discussed later in this review.

Table 17 (from study 22)

TABLE 33
GASTRODUODENAL ENDOSCOFY RESULZS
PART 7.1 OF 7: COMPARISON OF PATIENTS WHO USED ASPIRIN VH. NOT
WITHIN RACH TREATMENT GROUP

- . INTENT-TO-TRRAT COHORT (ITT)

PLACERD 2C-58635 SC-SRE3S BC-58635 MAPROXEN
10CHG BID 200MG BID 400MG BID SOO0MG BID
(N=221) (N=240) (W=235) (N=217} {W=225) P-VALUB (b}
WEEK 12 CRUDE ULCER RATE BY STATOS: 0.155
OBE ASPIRIN 0.0% ¢ O/ 9) 0.08 { O/ 16) 13.3% ( 2/ 15} 11.18 { 17 3) 0.0% ( Of 9}
POT USE ASPIRIN 4.4% ( &7 90} &.8% { 9s132) 3.1% ( 47130} S.8% { 7s131) 2B.1% (36/128)
P=VALUE FOR WITHIM TREATMENT DIFFEREMCE(a) 0.448 0.274 0.229 0.920 0.086
FIRAL CRUDE ULCEKR RATE BY STATUS: 0.12%
OSE ASPIRIN 0.0% { 0/ 16} ©0.0% { 0/ 23) 9.S% { 27 21} &.7% { 1/ 15) 0.0% { 0/ 16)
MOT USE ASPIRIM 2.2% ( 4/1B4) 4&.5% { 9/200) 2.0% ¢ 4/198} 3.8% [ 7,182) 19.1% (37/194)
P-VALUE POR WITHIN TREATMENT DIFPFERENCR (a} 0.45€ 0.29 0.15 0.886 0.047

(a} Cochran-Hantsl-Haenszel test stratified by baseline, performed within each treatment {from Row Mean 3core Diffar)
(b} Overall effoct cn tlcar rata from CHH test stratified by Dasaline and treatmant (from Row Mean Score Differ)

v. Summary: In this 12 week study of Rheumatoid Arthritis patients celecoxib at all dosage
regimens was associated with a statistically significant and clinically meaningful lower ulcer incidence
than naproxen. The ulcer rate was higher in all celecoxib groups than the placebo group. These
differences were not statistically significant. The study was powered to show statistical differences
between celecoxib and naproxen, not to compare placebo to celecoxib. The ulcer rate in Rheumatoid
Arthritis patients in all groups in this review was similar to the rate seen in Osteoarthritis patients
under similar experimental conditions in study 021. This similarity again suggests a lack of meaningful
risk associated with the use of DMARD:s and corticosteroids in these patients. The potential
relationship between ulcer risk and low dose aspirin will be a clinically important issue and wili be
discussed later in this review.

D. Study 071: A Multicenter, double-blind, parallel group study comparing the
incidence of gastroduodenal ulcer associated with celecoxib 200mg b.i.d. with
that of diclofenac 7Smg b.i.d. and ibuprofen 800mg t.i.d. taken for 12 weeks in
patients with Osteoarthritis or Rheumatoid Arthritis

1. Study objectives ( from the text of study 071)
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Primary Objective

The primary objective of this study was to compare the cumulative
(up to12 weeks) incidence of gastroduodenal ulcers associated with
celecoxib 200 mg BID with that of diclofenac 75 mg BID and
ibuprofen 800 mg TID in patients with OA or RA.

Secondary Objectives
The secondary objectives of this study were to:

Compare the short-term safety and tolerability of celecoxib 200
Mg BID with that of diclofenac 75 mg BID and ibuprofen 800 mg

Evaluate the effect of Helicobacter pylori (H. pylori) status on the

Compare the effect of celecoxib versus diclofenac and ibuprofen on

a.
TID in patients with OA or RA;
" Development of gastroduodenal ulcers;
C.
Quality of Life (QOL); and
d.

Compare the arthritis efficacy of celecoxib 200 mg BID with that of

diclofenac75 mg BID and ibuprofen 800 mg TID in patients with OA or
RA.

-2- Study design: The study did not include a placebo group. It did include serial endoscopies at

baseline and weeks 4, 8, and 12. Unless stated otherwise methods were similar to
studies 021and 022 inclusion and exclusion criteria were not identical to the
previous studies and are listed in table 19.

Table 18

(reviewer’s table)

Inclusion Criteria Exclusion Criteria
1.  Been of legal age and consent: 1. Had been diagnosed with any other inflammatory
2.  If female and of childbearing potential, been using arthritis or active gout:
adequate contraception, not been lactating and had a 2. Had an active malignancy of any type:
negative serum pregnancy test within seven days before | 3. Had been diagnosed with or had been treated for
the first dose of study medication : esophageal, gastric
3. Had a documented history of OA or RA of at least three Pyloric channel, or duodenal ulceration within 30 days
months duration: before receiving the first dose of study medication:
4. Had a functional capacity classification of I-III at the 4. Had active GI disease(e.g.
baseline visit: inflammatory bowel disease or
5. Required chronic NSAID therapy in the opinion of the Barrett’s esophagus:
investigator: 5. Had received grater than or equal to
6. Provided written informed consent: 150 mg/day diclofenac or 2400
mg/day ibuprofen daily for arthritis
during the 30 days prior to the first
dose of study medication. Lesser
doses for less than Sdays/week were
allowed:
7. Had an esophageal, gastric, pyloric
channel or duodenal ulcer at
screening endoscopy:
8. Had a history of gastric or duodenal
surgery other than simple oversew:
9.  Had acute or chronic renal failure
Hepatic disease, or a coagulation
disorder:
27
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10. Had a clinically significant abnormal
screening ECG
11.  had abnormal screening lab
considered to be clinically significant
by the investigator:
12. Had a known hyypersensitivity to COX-2 inhibitors,
sulfonamides or NSAIDs:
13. Had received or was scheduled to receive any other
investigational drug during the course of the study:
14. Had previously been admitted to this study

The same protocol changes noted in the review of study 021applied to studies 071and 062 .
Prohibited medications during the study included NSAIDs other than study medication (low
dose aspirin equal to or less than 325 mg/day could be continued at the same dose regimen
during the study), anti-ulcer therapy, antibiotics used as therapy for H. pylori, anticoagulants,
anti-acids and antineoplastics (other than azathioprine or methotrexate used for RA patients).

Blinding was apparently accomplished despite the difference in dosing regimen between
ibuprofen and the other comparators. This meant including placebo tablets for all groups except
for those receiving ibuprofen so as to have a t.i.d. regimen for all patients. This did produce a
different dosage interval than other protocols. Both studies 071 and 062 included endoscopy at
0,4,8 and 12 weeks. This approach differs from the other 3 endoscopic studies and was intended
to define the risk over time of ulcers in the population groups studied. Endoscopic criteria and
were similar to those used in studies 021 and 022.

73. Results:

i. Patient demographics: Treatment groups were comparable with respect to age, gender, race,
history of Gl bleeding, gastroduodenal ulcer, cardiovascular disease and NSAID intolerance.

Baseline endoscopy scores were comparable, as was H. pylori serology. Alcohol usage was
only ascertained in the medical history as the presence or absence of alcoholism. It is generally
accepted that alcohol intake is historically underestimated. This study likely underestimated
alcohol intake even further with the form of information ascertainment. Tobacco and alcohol
use was not part of the initial demographic analysis by the sponsor. At the request of the
reviewer, the sponsor did an analysis of alcohol and tobacco intake, individually and combined
by treatment group for both studies 071 and 062. The distribution of alcoholism and tobacco use
was similar between the three study groups. The data are presented in table 16. Although there
may be a slight confounding effect of alcohol it’s use is equally divided among the groups and
is not felt to represent a potential bias in this study.

Table 19

Cumulative 12
week ulcer rates

No alcoholism or
tobacco use.

Alcoholism
without tobacco
use

No alcoholism
Tobacco use

Alcoholism and
tobacco use

Celecoxib 197273 (1%) Vs (20%) 5778 (6%) 0710 (0%)
Diclofenac 277283 (11%) 1712 (8%) 8774 (11%) 078 (0%)
Ibuprofen 56/269 (22%) 2/7 (29%) 17/69 (25) 3/9 (33%)

il Patient disposition: A total of 1099 patients were randomized. The target enrollment of

720was exceeded by 66%. The stated reason was "because of an unexpectedly large
enrollment immediately prior to the last enroliment day. At the request of the reviewing staff,
an analysis of the UGI parameters for the first 720 enrolled patients was performed by the
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sponsor and revealed no meaningful difference from the larger enrollment analysis, .366, 387
and 346 patients were enrolled into the Celebrex, diclofenac and ibuprofen groups
respectively. Twelve-week evaluability data were available for 75% of celecoxib patients,
72% of diclofenac and 60% of ibuprofen participants.

iii. Serious GI adverse events
The sponsor noted three clinically significant UGI events, one in each study group . This
reviewer felt that only two cases warranted this definition. Case (US0381-3537), in a
celecoxib patient resulted in clinical bleeding (weakness, dizziness, black stool and an 8 point
drop in hematocrit) and the patient was withdrawn from the study. This patient was 82 years
0ld,S/P MI with a history of GI bleeding and gastroduodenal ulcers! The other two cases
(US0341-1280: on diclofenac and US0336-1272: on ibuprofen) invoived less significant drop
in hematocrit and no symptoms or clinical signs of bleeding. Patient US 0336-1272 was
withdrawn from the study at the time of routine scheduled endoscopy due to the presence of
an active ulcer. Although the endoscopic description reported a bleeding ulcer, no stool for
occult blood was performed and there was only a 1 point drop in hematocrit. This 77 year old
patient had a vague cardiac history and a history of gastroduodenal ulcer . CRF medical
history stated that the patient had undergone a cardiac catheterization in the past. This patient
was on no cardiac medications. His baseline ECG did reveal poor R wave progression
anteriorly which is suggestive of a prior MI. This patient did not have true clinical signs of
bleeding but he did meet the criteria of “significant UGI event” as defined in the protocols.

The third patient did not meet the definition of a clinically significant UGI event. The
narrative provided by the sponsor appears below.

Patient No. US 0341-1280 (Hematocrit Decrease, Duodenitis Erosive, Gastritis Erosive)
was a 49 year old female with a history of right lung emphysema and osteoarthritis.
At Baseline, the patient’s hematocrit was 44.0%. H. pylori was negative. Endoscopy
completed the following day, showed multiple erosions in the antrum with at least 40
punctate bleeding points in the antrum and corpus of the stomach. That same day, the
patient was randomized for enrollment and received diclofenac 75 mg BID. The
Week 4 endoscopy was performed 22 days later and revealed a 3 cm hiatal hernia,
gastritis in the body and antrum of the stomach and 40-50 petechial lesions in the
stomach with one erosion measuring 2 mm and containing a small clot. There were
two antral erosions measuring 3-5 mm. Three shallow, superficial “ulcers,” up to 6
mm in diameter, were noted in the bulb of the duodenum. No bleeding was noted.
According to the endoscopist, these lesions had more depth to them than erosions but
they were not deep lesions. The Investigator felt these lesions were actually erosions,

- and not ulcers, because they had no measurable depth. The hematocrit that day was
41.0%. The patient had no abdominal pain, melena, hematemesis or other symptoms
of gastrointestinal bleeding. Stools for guaiac were not obtained. The Week 8
endoscopy, completed 28 days later, was negative except for 11-25 gastric petechiae.
The patient had one episode of indigestion, which she treated with a single dose of
calcium carbonate. The Week 12 endoscopy, completed 29 days after previous
endoscopy, revealed 10 petechiae in the antrum of the stomach. An 8 mm AV
malformation was also noted in the second portion of the duodenum. CLOtest was
negative. Hematocrit that same day was 37.0%. The patient completed the study and
no further follow-up was done. Concomitant medications included multivitamins.
The patient has recovered. The Investigator was uncertain whether this event was
related to study medication. This event was considered a clinically significant Gl
event by the independent GI events committee.
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This patient had multiple erosions and “at least 40 punctate bleeding points” at baseline.
These findings did not exclude the patient from the study and she was randomized. Baseline
hematocrit was 44%. Routine week 4 endoscopy was performed early on day 22. It revealed
two antral erosions, one of which was defined as 2mm in size “with a clot” as well as 3
shallow duodenal ulcers. Hematocrit at that time was 41%. The patient was mistakenly not
withdrawn from the study. At week 8 and final week 12 endoscopies spontaneous healing of
the ulcers and erosions was noted. Routine hematocrit done at the conclusion of the study was
37%. There was never clinical evidence of bleeding and no stool for occuit blood was tested.
The only basis for considering this case to be a clinically significant UGI event is the fall in
hematocrit over the course of twelve weeks. Without evidence of bleeding associated with the
fall from 41% to 37% over the final 4 weeks of the study, this does not meet criteria for the
definition of a clinically significant UGI event. The significant fall in hemoglobin occurred
after the patients ulcers and erosions had spontaneously healed. The 4-week endoscopy note
appears below. A subsequent letter from the endoscopist, which was forwarded to the sponsor
also, appears below. I t is unclear whether he was suggesting that the lesions be reclassified.
The case was counted as an ulcer, which appears appropriate, based on the original 4-week

endoscopy report. This case did not appear to warrant a classification of clinically significant
UGI event.
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APPEARS THIS WAY
ON ORIGINAL
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W et
ATIENT NA MM 1LEO PATIENT ID #- 5ABC3
. DATE: 10/22 47
PROCEDURE: Esaphzgogastroduadenostopy, Lidgnastic
INDICATIONS FOR PROCEDURE: The petiznt :s a 49 year old ferale here “or a
csophagogasidduodenascopy to evaluate piatacol.
MEDICATIONS: Fantanyl 100 micregrams 1V, Versed 2 mg IV, Cetzzaine Saray
ADMINISTERED BY: Sidney J. Malawaer, M.D.
MONITORS: G2, EP, and Cardiac

PROCEDURE: After obtaining routing informed coascat, the patient was brought imo the

procedure room, where the monitos.ng equipmaent was attached, ntravenous sedation was
administered. The Pentex EG-2730 gastroscope was intraducad through the mouth and advanced to
the secand portion of the duodenum. The endgscaps was withdrawn as the mucesa was carcfully
inspectod. i

FNDINGS: The esophagus and esophagogastsic-junction was complately normal in ¢
appearance. A hiatal herria was (ound beluw “he gasteoesophegeal junction. it was fen-inflamed. .1t
. was 3 cm in size, It ‘was found 37 cm from tha potnt uf entry, Photo-dccumentation ‘was obtained.
Gastritis was found in the body and the antrum of the stomach. Gastric juice wus aspirated and had &
Ph of 2.5 Thare ara muitiple petechiat lesions in the stomach {(4Q-8C) with one erosion measuring 2
mm. and containing a small clot. Two antral ergsions measuring 3-5 mm. 1 size are present.
Multipla ulcers were found in the bulb of the duodenum, Three shullow uluers aec presant in the bulb
measunng up Yo 6 mm. ia diamexer. Neone zre bleeding., The scaps was theu cormplately wilhdrawn
from the patient and the procedura terminated.

COMPLICATIONS: None

POST-GP DIAGNOSIS: 11Normal escphagus

= 2)3 ¢m hiatal harma below the gastrnesnphageal junction

E'_ 3)Gastritis 1n the body and the antrum of the stomach

= 4y Uiicers, muitiple 1n the bulb of ducdanum

%" RECOMMENDATIONS:

= .

==

—n n

== REPEAT EXAM: ax parprotacol APPEARS THIS WAY
=1

ON ORIGINAL

Of note is that both of the accurately reported clinically significant UGI events occurred in
patients with multiple risk factors for NSAID related gastroduodenal ulcers.

iv. Endoscopy Results:
Endoscopic validation:
A total of 933 endoscopy reports were reviewed. This represented 460/1099 patients
enrolled in the study. 24 or 5% of patients had inadequate endoscopic information on the
primary source document, the endoscopy report. This required a decision to censor these
data or extrapolate from a qualitative description of erosion number (few, several, many
etc.) to the required numerical quantitation. The sponsor chose to extrapolate the data,
which introduces an error factor. This is not felt to change the overall clinical meaning of
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the study conclusions and is unlikely to even change the gastric scoring data significantly. It
does represent a flaw in data collection that should be addressed in future studies by the
. SpONSOr.

iv. Endoscopy

Crude gastroduodenal ulcer rate by interval is seen in table 20 and ulcer rates based on
survival analysis are seen in table 21. At all intervals ibuprofen is associated with a
statistically higher incidence of ulcers that diclofenac and celecoxib. In all intervals
celecoxib and diclofenac are statistically comparable.

Of note is that the celecoxib final or cumulative ulcer rate is 7%, slightly higher than in
studies 021 and 022 and higher than placebo in these studies. These are not analogous
studies because of the multiple endoscopies at 4-week intervals in this study that detected
asymptomatic ulcers. Asymptomatic ulcers occurring in studies 021 and 022 may have
healed spontaneously during the course of the study. It is therefore difficult to compare
ulcer rates in this study to placebo ulcer rates in study 021 and 022. The ulcer rates in each
interval, however, were higher than the final ulcer rates in the placebo groups from studies
021 and 022. The final ulcer rate for the diclofenac group of 10% is less than the 15% rate
seen in the other study using this comparator (041). In study 041 there was no baseline
endoscopy to define clearly the incidence of new ulcers. These patients were on NSAIDs up
to the study date and certainly some patients entered the study with pre-existing ulcers.
There were no routine interim endoscopies to detect the presence of ulcers similar to the
design of 071. The differences between the to studies is too great to consider the diclofenac
data from 041 when analyzing study 071.

Table 20 (from study 071)

Aol 15
CASTRODUODEMAL IMDOSCOPY BEAULYE
DARD 7 OF 8: ARLYVAIS OF CRIDE QICHR AR

TITENT-TO-TABAT COBONT (ITT1

6C-50635 DIMAFRMAC  IBUPROFEN AC-58535 V8 6C-50635 V& DICLOPERE Vi
20005 BID TEMC BID BOUNGC PID OVERALL
(8= 363} D= 387) {R= 383y Y-VALUE {0} p-VAKE (O} D-VALUR [c] p-VRIAR (a)
MEKEK 04
CUKE ULLER BAYE {a} «0.001 0.376 «<6.40% «0.604
m ALCER ]1‘ ( E )] 332 { 558} 281 ( &)
&8) im { S} 43 ¢ 58]
umu [WITEKAT & WITH HMDO) IS [1’! 8 37§ 35/13) 22 ( 15/ 7}
-k 08
CRUCKE ULLER EAVE {a} «ll 001 0.220 <3001 «0. 003
» UoEe 389 ( 43) 3% | i} 12 ¢ SiA)
(ACTR W[ M | { 9% 37 ( 204)
URRNOWE WMITICUT & WITH BN00) 3 [ 347 B { 13/48) €2 ( 12/00)
MEEK 0-13
CAUDE ULLER RAVE (a} a0.601 o138 <0.001 «0.001
M0 ULLER 168 ( 51%) 470 | BSS) 199 ¢ Tan)
AT s m 6 { 13%} TR 3m
UEENOWS (WITEQUT L WITH D) 0 #62] 01 | 15/€6) €F ( 11/58)

WEER ¢-YDHRL (b}
R

WICER RAYE (o) «¢.001 9,123 ~0.081 0,001
0 ULCRR WL LI 16§ W& 236 (TN
OER a5t ™) A6 § 108} T8 ( 23
IR [WITBOUT & WITH BMDO) [ 9 0] 15§ 157 &) 11 ( 117 O
{m) Mo Ulrer: withia the vistt winfow without uloers Uloer: uleer detected prior ta or withinm the
windowr tmknown: other osses: Window Lv (+/- 7 daynl of the acheduled time,

(b} Gamed ow the fisal esdoscopy swmslt of esch patiane.
ie} mchxn—hml Iunnnl :-n al unm comperison For Enowe olear ve. noa-ulear steatifiad by basaline acaks
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Table 21 (from study 071)

nrklorl: CUMITLATIVE ULCER RAYE HASKD DN KAFLAMN-MEIER ESTIMATES ARND GRDUPED HURVIVAL AMALYSIH

DIPENT-TO-PARA® COEORT (ITP)

sc-59£315 DICLOFENAC 1BOPROFES BC-5RE2S Ve 2596315 va DICLOPEEAL VE
20000 BYD 75H0 BID Bo0Ma TID OVERALL DICLOFBAC INOPACE RN IMIPROPEN
(N= 385) {b= 337} (N= 345) D-VALUR (a) P-VALUE (a) D-VALUR (e} »-VALOR (a}

EATE BASKD DN KAPLAN-MEIER ESTIMATES (b), p-VALDOR FROM LOG-RANK TRST

WEEK 4 «<0.001 0.497 «0.001 «0.001
10-35 DAYS) 3.9% $.28 13.9%
WEEK & «0.001 D.28D <3.001 «<0.001
{0-63 DAYS) §.1% 2.3% 10.5¢
wWuRK 12 <0002 0.189 <0_001 <0.0031
{0-91 DAYS) 7 13.08 41.9%

RATE AND p-VALUR BASED O CROUPED BURVIVAL ANALYSIS (o}

WEEK & «0.00% D.453 <0.001 «0.001
{6-35 DAYS) 3.9 S5.1% 13.3%
wexx € =0.001 0.218 «0.001 «<¢.001
{0-63 DAYS) 6.1% .18 18.5%
WEEK 12 «<0.001 0.208 «<0.001 <¢.001
{¢-9% Daxs) 9.29 12.00 32 2%

{4} The p-valuss were based on the data from the periods of 0-35, 0-53, wnd 0-91 davs; respectively.
Patients with an wndoscopy beyond the specific period wexe cenpored at the snd of the periocd.

(b} Tha ratas ware read at the tims points right after dmys 15/43/91 from the Kaplan-Msier curve
besed on all data from tbhe study.

(¢} HMantel-Coxt test was used based on Ruown ulcers and known no ulcers; ses Catwgorical Data Analyais
Using the 8A%Z Bystem, X. Stokeo, C. Davis. and ¢, Roch, 1998, p.463-471.

The breakdown of ulcer data by disease seen in table 22 reveals an interesting phenomenon.
Across all intervals in the diclofenac group there is a statistically significant higher ulcer
rate in the Osteoarthritis group compared to the Rheumatoid Arthritis group. This same
pattern was seen to a much smaller extent in two out of the three intervals in the ibuprofen
group. The pattern was flipped in the celecoxib group but was not statistically significant.
These data will be reviewed again in the analysis of study 062 to look for confirmatory

pattems.
Table 22 (from study 071)
TABLE 15
GASTRODOCDENAL ENDOACOCPY RESUL'
PART 7 ar @: ¢ or (CA VB RA}
WITHIN EACH TREMDENP GNP
INTENT-TO-TREAT COHORT (ITT)
a8c-58635 DICLOPIIAC TBUTROFEN
200G BID 75M4@ BID BUOKG TID
(W= 368) (K= 397 (F- 348) P-VALUR (b}
WEER (-4 CRUDE UICER RATE RY DISEASR CATSAORY 0.30D
ox 3.2% ( Bs252) 6.5% [17/258) 13.5% (32/237)
WA 5.8 [ 3/ 88} 1.1% (27 92} 11.48 (107 #6)
p-VALUE POR NITKIN TEEATMENT DIPFEREXCE (a) 6.3112 0.030 0.557
WEER 0-8 CRUDE ULCER RATE BY DISEASE CATHGORY 0.09%
o 6.08% (14/23%) 10.8% (26/240) 21.18 (43/204)
RA ALk [ 6/ T4) 2.4% { 27 B4) A7.7% {14/ 79}
p-VALOE POR HITHIN TREATMENT DIFPERENCE (a) 0.434 0.010 0.392
WEEK 0-12 CRULE ULCER RATE BT DISEASE CATEGORY 0.605
O 7.2% (16/223) 14,18 [(327227) 27.9% (56/301)
R 12.7% [ 3/ A} 5,18 [ 47 79} 29.3% (427 75)
p-VALUE POR WITNIW TREATHENT DIFFERERCE (a) 0.117 0.016 0.915
{a) Frroa Coch 1 1 test stratified by bessline acore, parformed within esch trsstmsat {p-valus from Row Hean Scoras
Differ}. Patients with ‘Unk ¢ Bnd were d
{b] Overall 4issase effect om ulcer rate From e 1 test stretiFisd Dy Dassline score and treatment
{p=vniue fxom Row Moan Scoxes Differ). Putients with 'takn . A Py wore excluvded.

Stratification for the use of low dose aspirin did not reveal concomitant use as a risk factor
at any interval for any group except the12-week ulcer rate for diclofenac. The lack of
uniform data across these various studies is of interest to this reviewer. These studies in
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composite do not support or negate the potential risks of low dose aspirin when used
concomitantly with NSAIDs. It may be speculated that the biologic effect of different
NSAIDs varies enough to yield biologically different interactions between aspirin and the
individual NSAIDs. Theories regarding the potential beneficial healing effects of cox-2
activity in ulcer healing may also play a role in these studies findings.
Table 23 (from study 071)
TABLE 15
GASTRODUODENAL ENDOSCOPY RESULTS
PART 8.1 OF 8: COMPARISON OF ASPIRIN USE
WITHIN EACH TREATMENT GROUP
INTENT-TO-TREAT COHORT (ITT)
S5C-58635 DICLOFENAC TBUPROFEN
200MG BID 75MG BID 800MG TID
(N= 365) {N= 387) (§= 345) P-VALUE (b}
WERK 0-4 CRUDE ULCER RATE BY STATUS 0.974
USED ASPIRIN 2.5% ¢ 1/ 40) 8.1% ( 3/ 37) 11.18 ( 5/ 4%5)
DID NOT USE ASPIRIN 4.0% (12/297) 4.8% (157323} 13.38% (37/278)
P-VALUE FOR WITHIN TREATMENT DIFFEREMCE (a) 0.568 0.408 0.879
WEEK 0-B CRUDE ULCER RATE BY STATUS 0.728
USED ASPIRIN 5.3% { 2/ 38) 14.3% {5/ 35) 19.5%¢ ( 8/ 41}
DID NOT USE ASPIRIN 6.6% (18/271) 8.0% (23/289) 20.2% (49/242)
P-VALUE FOR WITHIN TREATMENT DIFFERENCE (a} 0.678 0.159 0.846
WEEK 0-12 CRUDE ULCER RATE BY STATUS 0.311
USED ASPIRIN 5.6% { 2/ 36) 25.0% ( 8/ 32) 29.3% (12/ 41}
DID NOT USR ASPIRIN 8.9% {23/258) 10.2% (28/274) 18.1% (66/2135)
P-VALUE FOR WITHIN TREATMENT DIFFERENCR (a) 0.462 0.011 0.875

{a) Cochran-Mantel-Haenszel test atratified by baseline, performed within each treatment (from Row Mean Score Differ.)
{b) Overall subgroup sffect on ulcer rats from CMH test stratified by baseline and treatment (from Row Mean Score Differ.)

Steroid and DMARD use were analyzed as variables and did reveal interesting effect. The
data on steroid usage shows a trend towards higher ulcer risk in the celecoxib group.
DMARD usage shows a statistically significant association with treatment related ulcers in
2 of 3 intervals in the celecoxib category and only 1 of 6 intervals in the active comparators.
This relationship was not seen in study 022 or 062. The number of ulcers and the number of
patients using DMARDs were small. Definitive statements regarding the effects of
DMARDs on NSAID and celecoxib related ulcers are not possible with inconsistent results
as noted.

APPEARS THIS WAY
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Table 24 (from study 071)
TABLE 15
GASTRODUODENAL EXDOSOOPY RESULTS
PART B.5 OF B: COMPARXSONW CF TMARD UHE STATUS
WITHIN RACH TREATMRWT COMXIP
INTENT-TO0-TREAT COMORT (ITT}
ac-59635 DICLOPEMAC IRUPROPEN
2000 BID 75MG BID ¥00M3 TID
(W= 368) (W= 307) (W= 3495) P=VALUE (b}
WEEK 0-4 CRODE UICER RAPE BY STATVS 6.493
CUNRENT [MARD USE - YES $.3% [ &/ 43) 2.18 ( 1/ 48) 16.3% { 8/ 49)
CURRENT TMARD USE - NO 3.18 ( 9/294) 5.68 (17/302) 12.48 Q42274
P-VALUE POR NITXIN TERATMENT DIPFERENCE (a) 0.0dn 0.258 a.54%
WERR 0-8 CMUDR ULCER RATE RY STATUS 0.688
CURNENT TMARD USE - YRS 15.3% ( 87 33) 4.48 ( 2/ 48) 23.3% (10/ 43)
CURRENT IBARD UBE - FD §5.4% (15/276) 9.3k (267279 19.68 (477240)
P-VALUE POR NITKIN TREATMENT DIFPFEAENCE (a) 0.035 0.204 0.752
WEEX 0-12 CROUE ULCER RATE BT STATUS 0.828
CURRENT LMARD USKE - TES 15.6% [ 5/ 33) 4.8% { 27 42) 27.%% (127 43)
CURRENT DMARD USR - WO 7.6% [10/262) 12.9% [I4/264) 28.3% (66/213)
P-VALUE POR WITKIW TRRATHMENT DIFFERERCE (a) 0,140 0.077 0.845
{a) h 1 Ll taat atratified by baseline., performad within asch treatment (£rcm Row Mman Score Diffaer.)

{b) Overall subgroup effect on wlcer rate Erom CMK best atratified by baseline and brcelbwent [from Row Mean Score Differ.)

H. pylori data using serologic methodology at the baseline as well as CLO test and
histology at the conclusion revealed no relationship to NSAID related ulcers. Past history
of gastroduodenal ulcer and gi bleeding did correlate with higher ulcer rates in celecoxib
NSAID users.

v. Reviewers Summary:

- Study 071 revealed a statistically significant lower ulcer incidence in celecoxib
treated patients compared to ibuprofen treated patients. There was no
statistically significant difference in ulcer incidence between celecoxib and
diclofenac treated patients. The highest ulcer incidence occurred in the first 4
weeks of treatment within each group, although celecoxib and ibuprofen new
ulcer rates increased in the 8- 12 week interval compared to the 4-8 week
interval. Clinically significant UGI adverse events occurred in two patients;
one in the celecoxib group and one in the ibuprofen group. Comparisons with
studies 021 and 022 are of limited value due to significant differences in study
design.

E. Study 062: A multicenter, double-blind, parallel group study comparing the
incidence of gastroduodenal ulcer associated with celecoxib 200mg b.i.d. with
that of naproxen 500mg b.i.d. taken for 12 weeks in patients with Osteoarthritis
and Rheumatoid Arthritis.

1. STUDY OBJECTIVES (from the text of study 062)

Primary Objective
The primary objective of this study was to compare the cumulative (up to 12 weeks)
incidence of gastroduodenal ulcer associated with celecoxib 200 mg BID with that of
naproxen 500 mg BID in patients with OA or RA.
Secondary Objectives
The secondary objectives of this study were to:
1. Compare the short-term safety and tolerability of celecoxib 200 mg BID
with that of naproxen 500 mg BID in patients with OA or RA;
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2. Evaluate the effect of Helicobacter pylori (H. pylori) status on the
- development of gastroduodenal ulcers;
3. Compare the effect of celecoxib versus naproxen on quality of life; and
4. Compare the arthritis efficacy of celecoxib 200 mg BID with that of naproxen
500 mg BID in patients with OA or RA.
2. Study design:
The design was similar to study 071 except for the change in comparators, from
diclofenac and ibuprofen to naproxen and a change in the exclusion criteria such that an
abnormal ECG was no longer mentioned. Unlike study 071, blinding did not require the
addition of a third dose a day since both compounds were administered b.i.d.
3. Results:

i. Demographics: Treatment groups were comparable for age, race, gender, H. pylori
serologic status, as well as history of GI bleeding, NSAID GI intolerance and
cardiovascular disease. Baseline endoscopy scores were comparable as well, including
serologic testing for H. pylori antibodies. Data on baseline distribution of alcohol and
tobacco use were not initially included in the analysis. At the reviewers request the
sponsor broke down the ulcer data within each study group based on these possible
confounding variables. The treatment groups for study 062 were similar in terms of
tobacco use. There was a twofold differential between the groups in terms of
alcoholism. The celecoxib group had a 10/267 or 4% rate of alcoholism. The naproxen
group had a 5/265 or 2% alcoholism rate. Although table 26 suggests a possible
confounding effect of alcohol use on naproxen related ulcers (the celecoxib group was
too small for comment), the small number of patients in this category was felt by this
reviewer and a project statistician to obviate concern over any possible bias associated
with the differing alcoholism rates between the two study groups.

ii. Patient disposition:

A total of 537 patients were randomized, 34% over the initial statistically defined
population to be enrolled. At the reviewing teams’ request, the sponsor analyzed the
data on intended study population size. No difference in results was noted. 73% of
celecoxib and 53% of naproxen patients were evaluable at week 12. The disparity was
partially so large because so many patients in the naproxen were withdrawn from the
study early due to adverse events and ulcers found at earlier endoscopies (68 patients).

Table 25
Cumulative 12 No alcoholism or Alcoholism No alcoholism Alcoholism and
week ulcer rates tobacco use. without tobacco Tobacco use tobacco use
use
Celecoxib 7% (14/214) 0% (0/3) 12% (6/50) 0% (0/2)
Naproxen 35% (74/209) 87% (5/6) 19% (9/48) 25% (1/4)

iii. Serious UGI events:

The sponsor noted two clinically significant UGI events, ( gastric outlet obstruction
associated with an acute ulcer and anemia and heme positive stool associated with an
ulcer) both in the naproxen group. The case reports are reproduced below.
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(Study 062 Text)

Patient No. US0230-45313086 DER No. 970903-CL984 (Intestinal Obstruction) was a
59 year old female with a history of high cholesterol, right knee surgery, kidney stones,
stomach stapling, total abdominal hysterectomy, chronic gastritis, and OA. The patient
was enrolled into the study on 19 June 1997 and randomized to receive naproxen 500
mg BID. After 60 days of treatment, a pyloric channel ulcer was detected during her
routine Week 8 endoscopy. Study medication was discontinued and the patient was
withdrawn from the study. She was started on lansoprazole. Two days later, the patient
complained of nausea. Five days after that, she noted blood in her stool. A rectal exam
revealed a probable hemorrhoid but no obvious bleeding. The hemoglobin was 14.1
with a hematocrit of 45.0 compared to a hemoglobin of 11.8 and hematocrit of 40.0
five days earlier at the Week 8 Visit. The patient was sent home with guaiac cards.
Lansoprazole was discontinued and the patient was started on famotidine and
promethazine. suppositories. That same evening, the patient called the doctor’s office
with complaints of nausea, vomiting and burning epigastric substernal chest pain.
Evaluation demonstrated a blood pressure of 110/90 supine, falling to 102/60 standing.
She also had a urine dipstick which demonstrated a high specific gravity of 1.030 and
4+ ketones. She was admitted to the hospital for dehydration and further evaluation.
Intravenous fluids were given for rehydration. An upper GI and small bowel series
done two days after hospital admission revealed possible left sided kidney stones and
possible gastritis with no definite mass of gastric ulcer. No small bowel abnormality
was noted. An upper endoscopy was performed the following day and showed a
narrowing of the pylorus secondary to a healing ulcer. There was also a large leathery
fruit approximately the size of a fig which was blocking the pyloric channel. This was
removed and the patient became asymptomatic. The patient was discharged from the
hospital the next day.

Concomitant medications included lovastatin and conjugated estrogens. The patient
recovered. Both the Investigator and the Searle Medical Monitor considered this
patient’s event to be of possible relationship to study medication. This event was
considered a clinically significant GI event by the independent GI Events Committee.

Patient No. US0214-61761397 (gastric ulcer, duodenal ulcer) was a 69 year old female
with a history of allergic rhinitis, cataract surgery, tonsillectomy, glaucoma, chronic
sinusitis, deep vein thrombosis, hypertension, chronic obstructive pulmonary disease,
pulmonary fibrosis, nocturnal myoclonus, dysphagia, hiatal hemia, lower esophageal
ring, gastroesophageal reflux disease, gastric ulcer, erosive gastritis, irritable bowel
syndrome, colon polyp, diverticulosis, chronic diarrhea, appendectomy, colon
polypectomy, post-menopausal, lumbar sacral joint disease, basal cell carcinoma
removed, iron deficient anemia, allergy to shellfish, multiple drug allergies, and
osteoarthritis. She was randomized to receive naproxen 500 mg BID. One week prior
to entering this study the patient went to the emergency room complaining of nausea
and flu-like symptoms and was treated with ciprofloxacin. Eight days later the patient
complained of nausea after receiving the first dose of study medication. An endoscopy
performed eleven days later revealed Grade O esophagitis; hiatal hernia with a small
paraesophageal component; erosive gastritis in the base of the hemia and into the high
body of the stomach with a 1 ¢cm gastric ulcer; 8 erosions in the body of the stomach;
and an 8 mm duodenal ulcer onthe anterior wall superior aspect of the cap with 5
duodenal erosions. There was no evidence of active bleeding. Stool was hemoccult
positive. The patient’s blood pressurewas normal and the patient was asymptomatic so
postural measurements were not done. The patient was started on lansoprazole. Study
medication was discontinued and the patient terminated from the study. At screening
the patient had a positive H. pylori and a hematocrit of 45. Subsequent hematocrit
values were 31 and 34, eight and 11 days after starting study medication, respectively.
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Concomitant medications included dipivefrin, nicardipine, clonazepam,
polysaccharide-iron complex, albuterol, beclomethasone dipropionate, loperamide, and
acetaminophen. The patient has recovered. The Investigator determined that this event
was probably related to study medication; the Searle Medical Monitor determined that
the event was related. (end of Study 062 test)

One patient death unrelated to study medication occurred during the study. A patient in
the naproxen group died of a brain stem infarct.

iv. Endoscopic results:
The table 26 reveals a clear and statistically significant difference between groups in
terms of gastroduodenal ulcer rate across each time interval and cumulative final ulcer
rates. Separate analysis of gastric versus duodenal location gave similar results.
Although there was no placebo group, the celecoxib group ulcer rate is higher than
controls and more significantly, these rates in each interval is higher than the final
placebo rates in the two placebo controlled studies in this submission (021 and 022).

PART 2

Table 26 (from study 062)

TABLE 15
DENAL ENDOSCOPY RESULTS
OF 8: ANALYSIS OF CRUDE ULCER RATE

INTENT-TO-TREAT COHORT {ITT)

SC-58635 NAPROXEN
200MG BID SO0MG BID
(N= 269) (H= 267) P-VALUE (<)
WEEK 0-4
CRUDE ULCER RATE {a) <0.001
NO ULCER 242 ( 96%) 200 { 81%)
ULCER 10 ¢ 4%) 47 ( 19%)
UKKNOWN (WITHOUT & WITH ENDO) 17 ( 5/12) 20 { 14/ 6)
WEER 0-8
CRUDE ULCER RATE (a) <0.001
NO ULCER 222 ( %4%) 156 ( 68%)
ULCER 15 ( 6%) 73 { 328)
UNKNOWK (WITHOUT & WITH ENDO) 32 ( 3729) 38 ( 10/28)
WEEK 0-12
CRUDE ULCER RATE (a) <0.001
NO ULCER 193 ( 91%) 127 ( 59%)
ULCER 18 { 9%) 87 ( 41%)
UNKNOWN (WITHOUT & WITH ENDO} 58 ( 3/55) 53 ( 10/43)
WEEK 0-FINAL (b}
CRUDE ULCER RATE (a) <0.001
NO ULCER 246 { 52%) 168 ( 65%)
ULCER 20 ( 8%) 89 { 35%)
* UNKNONN (WITHOUT & WITH ENDO) 3 3/ 0) 10 ( 10/ 0)

{a) No Ulcer: endoscopy performed within the visit window without ulcer; Ulcer:

window; Unknown: other cases; Window is (+/- 7 days) of the scheduled time.
(b} Rased on the final endoscopy result of each patient.
(c} Cochran-Mantel-Haenszel test of treatment comparison for known ulcer ve. Non-ulcer stratified by baseline score

ulcer detected prior to or within the

H.pylori status was analyzed by histology and CLOtest. These results were quite different than other
studies that used concordance of serology and CLOtest. In the other studies no relationship was
consistently found between H.pylori status and ulcer incidence (intra or intergroup). In this study there
was a statistically significant association between ulcer development and the presence of H. Pylori
infection in the celecoxib group at week 4 and week 12. A strong trend was seen at week 8. A striking
lack of correlation in the naproxen group was seen where ulcers had no relationship to H.pylori status.
It is unclear whether this is a biologic phenomenon or whether the risk of ulcers associated with
naproxen alone was so high, as to overwhelm any smaller risk associated with H. pylori in this

relatively small trial. The lack of association in other studies however cannot be ignored.
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Table 27 (from study 62)
TI?BLE 15
PFARY 5 OF A: OUNFARISON OF H. mmmmmﬂ RBY THR AND CLD TRETS {a)

WITHIN RACH TRENTNENT CROUP

INTENT-TO~TREAT COHORT (ITT}

SC-58815 HAPRCEREN
200M0 BID 300MO BID
(R=- 2¢%) (- 287) P-VALUT (c)
WEEX (-4 CXOL® UICER RASE BY H. PYLOAI STATUS 0.341
POSTYIVE 5.9% ¢ 27 30) J.1% { 2/ 28}
FEGATIVE 0.70 ¢ 1r148) 788 { 97118}
P-VALUE POR MITHIN TERATMENT DIPYRRAENCE (b) 0.026 0.9323
WEEX ¢-5 CRUDE ULCER RATR BY N. PYLOAL STATUS °.110
FORITIVE .48 ( 3/ 32) 28.9% 4 Y/ 27)
NBGATIVE 2.8% { 4/145) 19.58 {22/111}
P-VALUR FOR NITHDN TREATHMENT DIPPRRENCR (b) 0.094 0.372
WEEK ¢-12 CRUDR ULCER RATE BY H. FYLORL STATUS 2.145
POATTIVE 12.9¢ { 47 M) 29.4% { R/ 27}
WBAPTVR 2.9% { &/138) 30.2% {33106}
p-VALUE POR WITHIN TREATMENT DIFPERENCE (D) 2.023 0.675
{a] If both testa ars positive (nagativel, then the patiant im classifisd as positive (nagative}. Otharwise, tha patiect iz not
i in thim T
v} reom -Hankel-H tost stratified by bassline score, pexformed within eech treatmsut (p-value From Row Mean Scoves
Diffex). Patients with 'Unkn ' ! Y wors luded,
{c) Ovarall H. Pylori affect on uloer xate from Coch ] -] 1l test stratifiad by bessline scors and trsatmsnt
{(p—value fxrom RBow Mean Scoxes Differ). Patients with 'Tr 1 were exsluded.

Table 27 compares ulcer rates by underlying disease. There was no statistical
difference in ulcer incidence between RA and OA groups. There was a trend towards
higher ulcer rates in the OA patients compared to the RA patients in the naproxen
group but not in the celecoxib group. These data are consistent with data from study
071 described previously. Interstudy comparison between studies 021 and 022
revealed little difference in final gastroduodenal ulcer rates between the two types of
arthritic populations in active comparator and celecoxib groups. These data lend
strong support to the concept that NSAIDs at a minimum do not have a worse safety
profile in RA patients compared to OA patients. Due to the lack of power of these
studies, the trends may or may not be reflective of a truly higher risk of NSAID
related ulcers in Osteoarthritis compared to Rheumatoid Arthritis.

Table 28 (from study 062

TABLE 15
GASTRODUODENAL ENDOSCOPY RESULTS
PART 7 OF B: COMPARISOM OF DISBASE STATUS (OA VS RA)
WITHIN EACH TREATMENT GROUP

INTENT-TO-TREAT COHORT (ITT)

5C-5861% NAPROXEN
200MG BID S00MG BID
(N= 269) (N= 267) pP-VALUR (b)
WEEK 0-4 CRUDE ULCER RATE BY DISEASE CATEGORY 0.287
OA 4.5% ( 8/179) 20.7% (37/179)
RA 2.7% ( 2/ 79 14.7% (16/ 68}
P-VALUR FOR WITHIN TREATMENT DIFFERERNCE (a) 0.466 0.428
WEEK 0-8 CRUDE ULCER RATE BY DISEASE CATEGORY 0.285%
oA 6.6% (11/166) 34.3% (57/166)
RA 5.6% ( 4/ 71) 25.4% {16/ 63)
D-VALUE FOR WITHIN TREATMENT DIFFERENCE (a) 0.623 0.342
WEBK 0-12 CRUDE ULCER RATR BY DISEASE CATEGORY 0.135
OA B.4% (13/154) 45.2% (70/155)
RA 8.8% ( 5/ 57} 28.8% (17/ 59)
P-VALUR POR WITHIN TREATMENT DIPPERRMCE (a) 0.977 0.078

(a) From Cochran-Mantel-Haenszel test stratified by baseline acore, performed within each treatment (p-value from Row Mean Scores
Differ). Patients with ‘Unknown’ Endoscopy status vere excluded.

(b) Overall disease effect on ulcer rate from - 1 1 tast stratified by baseline score and treatment
(o-value from Row Mean Scores Differ}. Patiemnts with ’Unk ’ . ware excluded.
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Table 29 reveals the effect of aspirin on ulcer rates. Together with data from 021 this
table would suggest that aspirin represents a significant risk factor for ulcers in the
celecoxib group. This effect is not noted however in the other studies. The other
studies that included naproxen (021 and 022) both showed a “‘protective effect” of
low dose aspirin on the ulcer rates in the naproxen groups. The results in this study
were not consistent. It is unclear if there is any real biologic phenomena accounting
for the striking counter intuitive results in study 22 and to a lesser extent in study 021,
or whether we are seeing multiple confounding factors or a statistical anomaly.. The

issue will be addressed later in the review.

Table 29 (from study 062)

GAST
PART 8.1 OF §: COMPARISON OF ASPIRIN USE
WITHIN EACH TREATWMENT GROUP

INTENT-TQ-TREAT CCHORT (ILTT)

SC-58635 MAPROXER
200MG BID 5004G BID
(N= 269) {N= 267) P-VALUE (B}
WEEK 0-4 CRUDE OLCER RATE EY STATUS 0.008
OBED ASPIRIN - 13.5% ( 5/ 37} 292.0% ( 9/ 31}
DID WOT USE ASPIRIN 2.3% { 5/215) 17.6%¢ (38/216)
P=VALUR FOR WITHIN TREATMENT DIFFERENCE (a} <0.001 0.230
WELK 0-2 CRUDE ULCER RATE BY STATUS 0.01¢6
OSED ASPIRIN 21.2% ( 7/ 33) 40.0% (127 30)
DID WOT USE ASPIRIN 1.9% ( 8/204} 30.7% (61/199}
- P~-VALUR FOR WITHIN TREATNENT DIFFERENCE (&) <0.601 0.53¢
WEEK {-12 CRUDE OULCER RATE BY STATUS 0.156
USBD ASPIRIN 24.1% ( 7/ 29} 42.9% (12/ 28}
DID ROT USE ASPIRIN 6.0% (11/182) 40.3% (75/186)
P=VALUE FOR WITHIN TREATMFNT DIFFERFMCE (a} <0.001 0.736
(a) Coch Mantel-m 1 test stratiflied by baseline, pexformed within sach treatment (from Row Mean Score Differ.)

(b} overall subgroup effect on ulcer rate fram CME test atratified by baseline and treatment {from Row Mean Score Differ.)

Analysis of risk factors reveals a trend towards a more significant impact of age, ulcer
bleeding and a history of cardiovascular disease in the celecoxib group compared to
the naproxen group. The associated risk of NSAID intolerance and history of
gastroduodenal ulcer affected both groups similarly. Steroid and DMARD use showed
no significant impact on ulcer incidence in either group.

v. Summary:

Study 062 reveals a statistically significant lower ulcer rate in celecoxib treated patients
compared to naproxen during all intervals studied. Similar to the pattern in study 071, the
highest ulcer rates were seen in the first 4-week interval. Clinically significant endpoints
of GI bleeding and gastric outlet obstruction occurred in 2 patients on the naproxen
groupand no patients in the celecoxib group. As noted, celecoxib was associated with a
higher ulcer rate that historical data on untreated patients and placebo groups elsewhere in

this submission.

F. Study 041: A six month double-blind, randomized, parallel group study to compare
celecoxib 200mg b.i.d. and diclofenac SR75 mg b.i.d. for antiarthritic efficacy,
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